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forenvord 



The Diviskn of ScieoGe Resoracct Studies (SRS)aigiges ia mimeioiis Ktivities toprodQee iniijfiBtilin 
and malyses pertioeiit to a foUer wnctwulinrfnTg of the mgoitiide, chancteristks, and dymn^ of the 
technical resources of Ibe United States and of tbe ocher hagc, rtseirch and developaient (R&D) peffonning 
industrialized rntkm. ftc^ ifaii produce diis iaforaitfioo either mt stafibd imnmiu»IIy or coodit of 
extnuminl Ktmties nqipcmed llmiagb giaias and Go^ 
interest to polkyniakm in aU sotion of the ntfioiial sdoiM 

analyze the opentfioo of this technical system. A need has been expr^sed for a compact ivfancm:evoIujj^ 
(winuts a ra(^ oveivtew of aU of the projKts cotM oot by the Di vision and tfaia p 
endeavfx: This pubUctfk» responds to aidi a need and is die fburAvol^^ Itpieseiasra 
ovarview d» many fhtt are bang ilhimiiH^ SRS efii^ 

on project ob|ectii«s, mt^iods, p^iki, and nietaica to finiliaie um si^e^ of fnrage^ fyr fiotfaer 
investigi^fra. Any con^nwtive ciitteirai orommnofls fnmi the user cOTumnuty wfaidi the fcnmfl of this 
INiblKsdion mi^t be im{noved wxiM be greatly afptccuied. 



Charles E. Rdic, Director 
Divisioo of Science Resources 

Studies 
Directorate for Scientific, 
IfcduKiIf^ical, aid 
Intem^onal Affairs 

September 1984 
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notes 



The Division of Scioice Resouices Studies (SRS) of the 
National Science Rxindtt^ (NSF) has a tegisUiMy man- 
dated responstbility 10 collect, compile, aod analyze infonna- 
liop related to sctenceaodtPcfanotogy ieaoiH Pe s and die 
and tmincts of diose mom^. Sttdi a Inoad duoter leqttirtt 
numeroiu activittes, die products of which are and by a diwrse 
clmoete. varying fioni go w en u n ent al sckoce and (Bdmology 
policymakcn to institutional managers and itsearcfa analysts. 
Tl» cliemele are iider.^ed net only in ac^ n»ubs of d» 
vanmis Hinnqrs a»l OiMlks, ixtt afa» in Ac oature of pio^ctt tl^ 
are ^11 ongoing. This compiiatioa of nmmnnes imwidN tliese 
vari(Mis useis with a npd overview (tf all currooly ongoing anl 
recently completed SRS projects. Summary publicsticms are 
isstttd on an annual bans. 

All imsects nunmarized m diis publicatiim were eitho^oigo- 
ing or cotnpleted dicing FY 1984 (October 1, 1983, dirough 
September 30, 1984X The sunnmrira inchide infonnatitm on 
objectives, findings, nietbodok^, attlKHshii:^ ami lemibing 
publicatums. Rojects U« winch "NA" is given under "Majm^ 
Findings" ami "Availability" are those that are ongoing and for 
which findings and resulting publicotiais are not yet available. 
The sunnnari«i are mganized in nuym- nibsbuitiw grouf^. 
Proyctsrored as being i n t nunuii l are dK»»«trrfedo<tt directly 
by ttw «aff oi the Divisioa aisi may t^liule ini«»miaioo de- 
veh^ml under SRS spcmscfship 1^ odier Govami^t a^^i« 
and by contracting. ExtremuiBl (Ro^cts are ilH>se fox which 
institiitiais and/or iffindpal investi^ttore are id»^&d, aod are 
si^jpcntai duxNi^ NSF grams and ^mtsacts. AppoNHx A is an 
al|M^)etical li^ng d all |m<u;ip8l inve^gators so identified in 
the prv^i summaries. 

Ihfbliciaions are idratified in die dnte fimintts toed by SRS: 
Highlights, O^ailed Sttti^cal and RefCMls. A Science 
Resources Studies Highlights b normally r^ricted to fbur 
pages and presents the essence of the analyzed data in brief 



statements and in graphic and tabular form. As soon as feasible 
after the ///^^^ has been issued, Huv^ data are ivkaied as 
I>^ailed Statistical Ihbles for the reference and coovenkooe of 
odieranalystsandrNeardiers. A more complete inalysii is dies 
developed and pubiisbed in a Final Report. When the subject is 
«ie of an ad Ifflc nature, die publktakn is identifled as a Special 
n^int. The SRS Editorial and Inqaiiies Unit (ERJ) maintiiia a 
mailing list by which users of SRS pubJicatioos automatically 
receive copks of Highlights, Dialled Statistkal UUes, and 
Reptms. A listing of aU SRS publications issued since January 
1. 1974, is included as a{^adixes B and C of this publication. 

Written or telephone inquiries concerning die nature and 
availability ctf data may be nuKle to my ttf die fdkraing Hipn>> 
im^olfioKftf die IHviskn of Sconce R^oincesStudtes, 1800 
G Street. N.W., Washington. D.C. ^50: 



R&O Eomraiic SOKlies SectkMi, Rm. L602 
Government Studies Group, Rm. L602 
Industry Studies Group, Rm. L602 
Univt^des, Colleges, and Monimifit 
Inaitudfms Studies Gnmp^ Rm. L602 

Sdoitific and Dxhnical Boscnniel Studies 
S«:ti(m. Rm. L61 1 

Demographic Studies Gnoup, Rm. L6f I 

Suf^y mi Edu^icsi Analyas Qnap, 
Rm. L611 

UtiliTaticm Studies Group. Rm. L61 1 
Seme bKtlei^ Unit. Rm. L61 1 
In^natknul ^teidfic stid Ibchnological 

Studies. Rm. L61 1 



202-634-4625 
202-634-4636 
202-634-4648 

:M)2-634-4629 

202-634-4691 
202-634-4664 

202-634-4787 
202-634.46SS 
202-634-4682 

:^-634.4640 



Writtoi tetepimw imiuiries coiKeniing tftt avsilability of 
SRS [Miblicatkms may directed to EIU, Room L611. 
^-634-4622 or 202-634-4623. 
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OVIfVifWS 



Oljcctlve: 

lb pfovide coisolidiaed biemiial analyses oi acniemic nraeaich 
and development (R&O) expoiditufes. the utilization of aca- 
demic scioni^ and engineen, and the chnactei^cs of die 
gndiutfc science/engiiwering (S/E) oudnu pqHilitton. 

Mcttiods 

Antdyiies are based m dm selectol fninurily fn»n three aca- 
demic surveys: (I) Scientific and Engineering Expendituies at 
Univenities and CbUeges, FY 1972 through FY 1^: (2) 
Scientific and Engineering IVrsonncl Employed at Universities 
and Colleges. January 1973 tbou^ 1983; and (3) Giadutte 
Science Students ami l\K{doctorates. 1^1 1 973 tlnou^ 1982. 

MiUor FfaRUngs; 

One out of every 10 R&D dollars was spent by universities and 
colleges in 1982 and i»w-half ttf tte $10 billt(m devoted to basic 
research perfcmned in die acactemic sectw. Between 1972 
and 1982 R&D expemlitures by univ^ties grew at an avere^ 
rate of 3% per year in real-dollu- tarns, ami academic employ- 
ment scientists ami engineers rose si about tlK same r^. Tl» 
number of full-time S/E |m>fessionals rose 26% in 10 yeare. tmt 
part-timers increased by 77%. R&O invol%«nwnt S/E em- 
ployees rose 29% between 1973 and 1983. accompanied by a 
similar gromh in tfw number of S/E empio)ves involved in 
teaching and other activities. Graduate S/E enrollment in docto- 
rate-granting institutions rose 18% dtning dw period 1975-82, 
with pan-tinK enrollment going up faster tfian fiiil-tinK— 32% 
compared to 13%. 

Req»fNi^le SRS Organlptfon; 

R&D Economic Studies Section/Universities and Nonpn^t In- 
stitutions Studies Group 

Institution/Prindpal Investigator: 

jlraramurall 

AvallabHlty: 

It is anticifraied that tlw final repmt will be iHibliiM by late 
1984 and will be available from SRS/Editwial and Inquiries 
Unit. 

PROJECT: 

Intermrttonal S/T Data 

objective: 

Toproviife recoit <piantitative inibmution«i scieace saA tech- 
nok^(S/T) inwstnrnnstmd activity in the large fNendi and 
devflopn^nt (R&D) p^orming indwlrialiml natitms swrh 



Ritice, J^ttt^ West Qeniausy, md die United Kinfdoin, and to 
make caoi^utisoas with infociRatiffi) on the United StitK, 

Bftelhoil: 

fai ofda' to obtain die msm ourem dida ptmibte, dtfa mxk 
obtained dnough direct contacts widi fi»eign otganixatioQs. 
Other data sources analyzed inc!'jded foreign natitmal lepnts 
and information from the OrganisatiMi of EoNKmiie Onipeni- 
tion and Develo|Hnent. 

Flndiiip: 

The United States devotes a higher propoitifm of its economy to 
research and develc^xneot than most iodustrialixed countries. In 
1981, die United Stties sffM more oa itseaidi and develqi- 
<ment and had nure scientists and engiaeers engaged in research 
imd devekqunent Am hpm, Wettt Oennany. France, and die 
United Kin^lom c ombin e d . Tte United Stties pnkbnn a gic«- 
er number of doctonue-level natural scientists and engineers 
than does West Qerroany or Japan, in terms of both absolute 
numbers and pn^pcmitms d toad degrees. 

The United Stttes also giaitts a nn^greaternumbo- of mdund 
sdei^ ami engiiwering tMccal«uvates than eitiier of these two 
countries, aldMHi^ in 1982 Japan gr»luaied rooie badslmV 
level engineers (74.000) dian did die United St^ (67.000). 

Rcspofidl^ SRS Ckguiiitfioo: 

Office of the Director/International S/T Studies 

IttstHutkm/Mm^ Invest^or: 

{IntFBmural) 

AvailabiUty: 

Itaertmktml Science and Techmthgy Data Vpdiue (January 
1984) is available frmn SRS/Editofial ami lfK|uiiies Unit. 

PROJECT: 

Resouroes Supportbig Sckntific and EagbMcrlng 
Activities at Historically Black Colleges and 

Tb report and analyze infwTnation on the overall levels of 

sc^m ami ei^ineoing (S/E) rm^noes avaihdite to histnka' V 
blad( coU^pes «id imivnsH^ (HBCIs). 



on 107 HBC's in the United States were collected ai»l 
published by NSPduoH^ fiMO'ttiittal RnvQTS of aoden^ S/t 
resources: (I) Survey of Federtl Suppcv; to Universities. Col- 
leges, ami Selected Noiqmfit bmiti^ioiu; (2) Stuvey of Scira- 
tific and Engioccri|ig Expenditures at Universities and Cbl^es; 
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(3) Sttfvey of Owdme Sctence wai B^^ncaa^ StoAem mi 
^o&idsntoami uM (4) Sitrv^ «f SeM^ nut Ei^ieBteg 
fosooftel Enqrioyedat UnivmittondCoUc^. Dfetatttiliint 
(»iF»lenlsu|q)ortaiid R&DoqpnKlitinNwmisd'FY 1975 
tbrou^ 1982. dtfa on pidu«e S/E auoibo^ w«e is of RUl 
1975 through Rdl 1982. and dit« on acattonic S/E employment 
were as of Jamiary 1976 thrnigh luniary 1^. 

Mj^or Fisdiots: 

federal obligations to HBCs totaled $515 minim in FY 1982, a 
22% growth over 1981 in current (fadlas and a 9% avenge 
annual powth over the 1975 level. About flve-sixthii of liK 
inc rease in Federal lunding of HBCIiduiing the 1975-82 p^iod 
was for noo-S/E programs, mostly for direct student financial 
assistance. Federal R&D obligations to HBC^ totaled $40 mil- 
lion in 1982. up front $24 million in 1975. ScpanOely budgeted 
R&O expendinues ftu S/E programs at HBCk totakd $58 
million in 1982, a 16% growth in cunent terms over 1981 and a 
15% pe^year increase througtout the 1975-82 p»tod. Between 
1975 and 1982. graduate S/E rarollnwn at HBC^ grew by 4% 
per year to a total of3.500(tess than 1% of the national total). 
The 7,800 scientists anl engineos empUqred by HBCs in 
January 1983 accour ied for tmly 2% of die uxal emplt^ in all 
acattem'c instimtions. Between lanuary 1976andlniuny 1983, 
S/E emplc^ment at HBC's grew at an amage annual rate of 4% . 

B eaponatt fe SRS OrguUuttni! 

R&D Economic Studies Section (RDESSVUniversities and 
Nonprofit Institutions Stmlies Group 

Imtitotira/Prin^ai Inve^^atm^ 
jlntnunuralj 

Av^lnbfiity: 

Restmres SuppcritRg Scientific and Engitutring ActMttes at 
Historically Black Colleges and Universities, Report, NSF 
84-332. will be available in fall 1984 from SRS/Editorial and 
Inquiri^ Unit. Aoxss to the pidilicHM tapes and (kictnnenta- 
ticm their use are described in the Deomibo' 1^ A(&Mum 
to the Data User Guide, available from the RDESS/Univcrsitics 
and Nonpn^t Instimtions SttKlies Oroupi 

PROJECT: 

Sdmcf and Ea^iecri^ (S/E) iVnomei, 1984 

OiMceMw: 

Tb |m)vi(fe a conqH^^Mmsiw overv^ curreitf en^ym e nt . 
supply [»tterns, the dynamic oS the labOT maAid for all 
U.S. scientists and engineers. 

Aiiatysts is Imsed c»i (teta fnmi 8 coonS^^ 
ami other pnmary ami w^mdary dam ra^ 



Eogiiiem. Tte i^xut goienilly is <tesai{Mi¥et with some ana* 
lyticil uti^mnt of data. 

Mi^or Ftmliiip: 

EsiH>I(^meiit <rf sdeati^ mi cmgiMm immased by 4S% be- 
twera 1976 and 1983, fraching abiKMA 3*5 millim. This noe 
was abcHit duee itn^ ttiat for tte total U.S. wc^k fom and 
almost twice that for all pixrfessitHial wickers. Over this period, 
employinent of scientists inotased nme lapidly than tfutt of 
engimers (S.8% 3.6%). Computer qiKiali^ led 
ii^ftase an»ng scienti^ and a^mnted almim two-fiftts 
total growth in sciei^fic enqdoymott. Wtencn sefen^ and 
ragiMm miife sigmficant enq^k^nmt gains over the 1976-83 
pmod, wtm onploymcmt (tf wmnro isncased nme tlttn du€e 
tiims as rai^dly as men. De^te tte incrMse, wmm coottniie 
to be underrepngscntcd in sdmce and ragineering* In 1983, 
rqn^^enttd 13% of all enqiloycd sdoitists and engineers, 
iHit 44% of all oiqiloyed p^sims ami 48% of all those in 
IHxrfessional occupatons. Blades also nuKle si^ficant employ- 
mem gains cmr tf» 1976-83 poiod, witfi employment of black 
sdentiste ami engimers incitasing nK>ie thm twice as raptiUy as 
whites. Blacks, howevo; continued to be undenepmented in 
sciesKe and engineering: in 1983, blacks lepresoHed 2 4% of 
^iemi^ and oigineo- onpk^mem, biR ^ of uxal U.S. on- 
ploymem ami 6% of total pn^essitmai employment. 

fospmslble SRS Organlyafhw; 

Scientific and Ibchnicol Rrrsonnel Studies Section/Oenrngraph- 
ic Snidies Oixmp 

In^totkm/Mi^pal bifcirt^tator: 
[Intramwal] 

Av^laUtty: 

Science and Engineering Penmnel: A National Overyiew, will 
be available ffm% SRS/Editorial and Inquiries Unit by early 
1985. 



PROJECT: 

Sdracc aiMl Tkdniokigy Book 
Obtlecfif^ 

lb piesem amiually an omview <rf tl^ funding, staffing, and 
impacts cf the Nation^ scknitific ami techrotogical activitsi» 
Sumigh & s»vsrat8ti<m that facility i^iid c(Kiqneh«isiiHi in a 
c^venient f(»mat. 

ftfethocl« 

Based i» data fimi SRS siOT/eys ami otb^ (miiwy ^ 

ary (faila mst^. RepM fsescm& Infi^ir^ion pinwily by 

ps^Q meam in a pocket-i^zod ^licatira. 
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B fffpoitftWf SRS Ornudiiilloo: 
R&D Ecofimnic Studks Sectkm 

bntttytkm/MiidpsI Isvcitl^piart 

[lotramural] 

Aroltibaity: 

Tte Sc/r«ff oiic/ T^:hnohgy Dma Book, RqxM, NSF 83-318, 
is oviilablc fhmi SRS/Edit«iil luid Inquifm Unit The imx 
issue will be published eiriy in I98S. 



PHQJECT: 

Sdence and TMmsOosy Rewurces 1984 
Ofajecttve: 

To present an overview of U.S* science gnd teduK>Ic^ le- 
swices ba^iot on the most cunent infcmmtticni available to NSF. 

Method: 

Informtfi<»i originated from a series of syAemtfiCt r^ubriy 
lecuiriDg sun^ ctf institutions. The d^ weit then aggii^^ 
by tt» fourmajOT sectors of the ecimomy ami incliKkd itseairh 
ami development (R&D) fuiMling by soinee of fiuMls ami pe^ 
fcHiim; charge wmk (bask n^aich» aiqdied lesearch, and 
devetqmmit), and inteiiiati(»ial compariscms. 

Tbpics concerning sctemre and engiM^g (S/E) p»mimel 
included women and minorities, empl<^ment tr^ls, S/E labor 
marto t^tance, ami scniDpes oS new S/E perscmoel. 

Mfjor FtanlbigK 

R&O oipemlituies in (he United States ait expect^ to total an 
estlm^ $97.0 billion in 1984, an imritase erf 12% wer the 
pievicms year (7% in con^^t dollars). F(N 1983, ttK ov^l 
increase^ in tte Nation'b R&D otpenditui^ is eitimaMl a 9% 
(4% in ccmstam dollars^ 

^enq^lc^mon between 1976 and IWl incfttsed ^ an annual 
sver^ of 6% in c«itr^ with the 3% rate for tl« total y^mk 
fom. The S/£ unenqrioymem rafe inCTeased to tmsfy 3% to 
1982, but was still substmtially below the 9% ratt for all 
wOTfcen* 

Bp^[H?fifffiMe * • junfyiitffnff > 

R&D E^n^mic ami Sdentifk: and Technical Personal 
Studies Secticms 

iBstttuthHf/Rrfnftpal Isvssd^^ato^ 

{Intnunural] 



"Dctaat isvt BaatiKH^ Nfi^or Ftaois in 7% Reii Qtaw& ia 
Nittooal R&D Expenditures in imrHtghUgha, NSF83-316. 
July 22, 1^, rod NatUmal Bca^rm <f Science and Technology 
Pesomves: Repmt, NSF 84.311, sviilabte fioro SRS/ 
Editorial tod Injuiries Unit. 



PROJECT: 

Scknce Indicators— 1982 

Tb present quantitative indic^cns the state of science and 
tedao^xgf in die United Sttfes, stqqriementing but not nip- 
planting die judgment of poUcymakm who are fined with 
^lecific scfei^ and techix>Iogy ira^. 

The report draft was prepared in the SRS/Scicnce Indicates 
Unit vevie«/ by a qiecial «»nmtttee of Natimal Iteience 
Board members. Chapters were reviewed by teduucal experts, 
and by rraemch and devek^mwnt (R&D) eswcutives of ad»r 
Fedefal agemdes, anl tbaa tssi»d tile full Natioiial ScieiKC 
Board. 

M^for Findingi: 

Science lndicwrs~l982 is the sixth in a scries of similar reports 
by tf» NatHNia) ^ience B<^. It {nesents ^stical iniicatOTS 
with retevant interpreuoion mA ex{danati(Hi. It is mganized into 
sevoi chapim: 

1. Int«naticmal Science and Ifcchnology 

2. Suf^xfft fm U.S. Research and Develoi»nent 

3. SciHKC ami &igti^i.^ Frasmmel 

4. Imlu^rial Scientx and Itehm)!!)^ 

5. Academic Scio^ and Engineering 

6. ?via^ Attitudes Ibwmd Sconce and Itohmilogy 

7. Advances in ^;ioKe aid Engineering 

This repcnrt ampins one du^vta- (numbo' 5) di^ «^ iK)t pan erf' 
d» previfHffi Sdeme Indicators reports. 

Reapooiible SRS OrgniMioa: 

Scieroe Indic«t(»s Un^ 

Institatioii/Pkticipal Imcst^nton 

flntraimnal] 

AvsOat^y: 

Sciemt lKlicatmv—1992, is availdde from the Stipe, of Docu- 
ments, U.S. Govenuneot Printing Office, WashingKin, D.C. 
20402, and from Ptibiications Office, Room 232, Natkoal 
Science Bwodtiicm, ISOO G Street, N.W., ^K^n^^, D.C. 
20550. 
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Tb piovkie esdmsies of the U.S. pc^HilitkHi d scitmtists aiKl 
eagiiteeis, as well as of their dem^^^fbk, cdncaltont iod 

Method: 

The itsuhs scvobI surveys amdwtdl by d» NSF Sdentific 
and Itehnscal Rn^scmnel System aie bdng syntfw»zed to 
pfoduce estiiiutts as of mid-19^2. 

Mi^or Flndta^K 

Of the 3. 1 millton eiiq>hq^ sciratists md ^tgiMos in 1982, 
1 .3 millicHi (41%) woe scientists and ahno^ 1 .8 nulUim (59%) 
were oigineers. Anxmg Pernios, aboM cme-half weit either 
life scimtists or computer speciali^. A m^Jmity <tf botti scira- 
tt^ (S3%) aiid Cf^tMers (T7%) oiqilo^ in 
imlustry in 1982; ediKatimalin^tutitMis ^nptoyed almost 25% 
of the scientists iHit cmly 5% of the aigineers. In 1982, dxsm 
12% (360,000) of all en^iloyed scienti^ ami oigiiteers woe 
wcmten. About 1 in 5 scientists was female com|iared toabcnit 1 
in 20 engineers. Blacks (70,000) rq)r^tted om: 2% and 
Asians ( 1 25,000) about 4% of all eniployed Kiniti^ and a 
neers. In ^itim, tbeie were abcNit 70,000 Hispanic scmitists 
ami engimers were emplcqred in 1^2 (2%) of the total. The 
baccalwieate was tte hi^iest degiee eoned by 0^ thite-fif^ 
cS the mgineers afld slightly less than cm-half trf tte sc^ntl^. 
About 23% of tfic scienti^ ami 3% ctf the ragineers teki tt» 
doctorate. 

Re^N^udUc SRS Orggnliatioo: 

Scientific and Technical Pn^sonnel Studies Section/Demograph- 
ic Studies Group 

En^toftkm/Priflciiial iBvcrt^atOT: 

(Intramural) 

Arailabflity: 

^'Science and Engineering Jot« Grew IWice as as Overall 
U.S. Emp!(^n»nt with Imlustry Tkking the Ltmir Highlighis^ 
NSF 84-319, June 25, 1984. and, U.S. Scientists and Engi- 
neers: I9S2, Detailed Statistical Ibbles, NSF 84*321, available 
fmm the SRS/Editc»ial and Imjuirks Unit. 



PROJECT: 

^llbiiM»8iKf ^flnw^estaSfiaiwaiMiE 

lb ps&ctA a fac&uil picture ctf tte cunrat situatim and recent 
treiKls in tte participaticmctf women ami minority gm^ mem- 
bers in sdeace and engioemng (S/E) en^loyna^ and tndning. 
The rqxirt, the secrod in a bioinial ^es, is required umfer 
Public Law 96-516. 

Method: 

Be'xd on data from SRS sm-rys ami other primary ami s^:cmd- 
ary data sources. Rqxift is primarily faoiud^ with sraie ana- 
lytic t i ea t mctt t of tte data. 

M^for F^Mifa^ 

Both wmim and numsities made mibstantial gains in S/E 
emptoym^ b^veeo 1972 and 1982, bitt they were still under- 
refsesenlied in most S/E fidds. Employniratof wimien sdoitists 
ami ragii^eis jumped 20(H& to 437,000 or 13% ctf all sctoidsls 
ami «igu»ers, Init ttey mmfe txp 45% of tte total U.S. labor 
f(»ce. Wmtra constituted abrat 25% (€ all scienti^ Imt cmly 
5% d all engiiKers. One-fifth oS tte women, compared widi 
one-ttiiid tte mm, ci^ managmmit mfanini^ratiOT as 
dieir |nin^ work activity. AIrk^ two-thirds of the wraira, 
conqwed with slightly over m^third of tiw mra, hml Im dmn 
10 yeai^ ctf professional experienw in 1982. Blacks wcoun^ 
^ 2.6% of all scioiti^ and engineos, ccmiparcd to the 6% 
level fovsd in otter fmrfessiom. Asians represented 4.5% of all 
em|d(^ed sc^nti^ ami engineers, msita up 1.6% of the 
U.S. labor force. Asians and whites were mme likely to be 
engii^ers ami comfm^ speciali^, and blacks were UKm likely 
to be social scientists. 

lle^K»^hte SRS (kipniz^mi: 

Scientific ami Ibchnical Personnel Studies Section/DcnKrgraph- 
ic Studies Group 

Instttotkm/Princ^ Inveirt^Crtm*: 
[Intramurall 

AraOatifflty: 

Women and Minorities in Scierwe and Engineerings Report, 
NSF 84-300, is svailabte from ttie SRS/Edttorial ami toquiries 
Unit. 
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?iKXIECT: 

rates in Science, Engineering, and Otiier 
nvfessiiffis 

lb ifetmniTO if persons u high academic abiltfy po^tially 
hi^ {»oductivity ait dKxising caims in pn^^ions at tf^ 
expense tt»: sciem:^ or engineOTng. 

Method; 

Scholastic ^nituite wd American College D^ng scmiK of 
persons who received setom and a^ineering do^om^ during 
the past ISyearswillbecmqiaredto those fc^p«is(m5ft« 
doctmates in tte humaniliaK, w degrees in Imsin^, law, ami 
medicine. The IS-year time fiame tte sUMdy will bIIqw for the 
analysis of dm reflecting a varic^ ctf labcF maik^ conditicms 
fm Kw doctorates. 

M^for FfaMlfaiss: 
NA 

Responsible SRS Orgimliidfon; 

Scientific and Technical Personi^l Studies Section/Utilization 
Studies GrcHip 

Instltutioo/Principa; Inwe^igator: 

Rutgers State University/Rodney T Hartron 

AvailabHity: 

Expected to be published in fall 1984 and to be available from 
SRS 'Editorial and Inquiries Unit. 

PROJECT: 

Comparisons, by Scx« of Ihsiu and Kamings of 
Sdent^aiKi Ei^ineers 

Ofajective: 

To improve the medrods us^ in analyzing the gemfe^related 
salary differei^s for workers. 

Method: 

Tte sn^ly will examii^ tl^ emrants to the labw nmket during 
tte 1970's using survQf data collected for NSF. It will ctm^]^ 
the earnings of woimn with tlK>se tteir mate CT uitt w parts by 
age, employment, and ^uc^on, identifying the reasons 
won^ opt to enter these fields, aeamiiie tte diffocnces in 
job ^^:vities d w^Hmn and men worimig as sci^rti^ ami as 
engineers. 

M^(or Ftadtegs: 

Earning differentials are fairly con^mt, sug^^ii^ that botfi 



new n»Ie entnmts ^4 expnienced male scteitti^ and mgi- 
oeeis earn mox than their femate ^Mtntei|iarts. 

R eip o iuB fe SRS (H^gttilialfcNif 

Sciratific and Tb^ical Bnscmml Sbuti^ Sei^on (STPSSV 
UtUizatton StiuUes Grmip 

loalttittfan: 

Center for Naval Analysis/ Aline (^esttr 
Avalbdinity: 

PUblkr^cm oS tte final report. Men md Wtmen m Science ar^ 
Engineering Oca^fHOions, is expected in fUl 1984. Fcr further 
mfcmnatifm, contact SRS STPSS/Utiliza&») Studies Oroupt 



raOJECT: 

Ths Doctmte Survey 

lb odlect information on characteristics and work plans <tf new 
scieiK^ and engineering (S/E) doctors thnnigh the Survey of 
Earned Doctw^ ami to maintain tte comput»ized Doctmate 
Reomls File, whidi is virtually a complete li^g of abcmt 
760,000 ^mtaits wte have received tteir (hi^orates since 1920. 

Method: 

Questicmnaires are di^buted to all individuals receiving docto- 
rates, and are cmnideted by tlmn near tte tin^ctfgnttlmaim. In 
recent years, r^ponse rates have been tetter tfian 95%. Nonres* 
pondents to tte qwsti<Hmasm are re{»esented :n tte data base 
duwi^ infcmi^on ol^ned from {Hiblic recc^ such ^ of- 
ficial commencement fm>grams. Information is c:>Uect^ on 
demographic characteristics, educational history, sources of 
financial suppcat for gr^hiate study, and plans for pcRiidoc cTOl 
stiKty or emptiym^. 

M^f(^ FiiNltegs: 

Abcnit 17,900 S/E doctc»:^ were awardi^i in 1983, 1 .8% more 
than io 1982. Ahtough thme wen 6% fewer ctegrces in 1983 
than ui tt» peak y^c^ 1973, tbe imrre^ over 1982 ctmtiiu^ 
t}» slew iqAiml tlM began in 1979 ^ intica^ a re^^isal ci 
the pattern of d^Iiaes ^ oocurml betwe^ 1973 and 1978. 
S/E (fax^oTdtes were 875 gie^ in 1983 than in 1978, and the 
grmifa was attiilwtBbte to increi^ 1 , 1 5S in de^m e«ned 
by won^, ^ by an ifuitase <^ 8^ in d^r^ effli»i ram- 
U.S. cities with tenqjorary visas. Women re^v«I about 
4,470 S/E degrees in 1983. 25% (tf the total. Engineering 
doctorate prodi^rtitm inacased for tlw tfiird cmiseciitive year, 
with an iiKrea^ frcm 2,640 in 1^ to 2.780 in 1983. InR was 
still well bekiw tte 1972 peak of 3,500. Tte diait c€a^|lnea<' 
ing docUxse^ awaittod to U.S. citizens ccmtimied tte decline 
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torn 61% in 1972 to 44% in t9S3. ^ doctors ac^mn^ed for 
57% of toi^ doc^xitfe ^fO^tcfioB. 

ResiMiiiafble SRS Oisiidntioa: 

Sdcntific and Ibchnicai Personiiei Stiafr- Section/Siqiply and 
EdiKUdicui Analysis Grmip 

InstUtttfcMi/IMiiciiMl Invt^igator: 

National Academy aS Sciences^^ter D. Syverson 

AmBaUUty: 

Science and Engineering Doctorates: 1960^, Detailed Tkbles 
and Chafts, NSF 83-328, and "Women ^nd Non-U .S. Citizens 
Responsible f«- Incmse in Phxfaictimi of Science aiui EngiIa^^ 
tng Doctofalcs in 1983." Highlights, NSF 84-328. Scp'^mbcr 
28. 1984. available fnm 4»RS/Editorial and Inquiiies I'nit. 
:>mmary Report, 1983. Doctorate flecipients From Inited 
States Universities is available from the Commission on Human 
Resources. National Research Council. National Acad;roy of 
Sciences. 2101 Constitution Avenue. N.W.. Washington. D.C. 
20418, and will be available from die National IKhnical Infor- 
mation Service, Springfield. Virginia 22161. 



PIMMECT: 

Foreign Nalkma) Scientists ami Engineers in the 
U.S. I^Uwr Force 

Objective: 

To analyze data abmit foreign nationals who study cience and 
engineering in the Un led States and remain to u or who 
enter dw United States afKr receiving dieir ctegrees in other 
OMintries. Siiure the late 1960*s. many foreign n^onals mi- 
gn^ to the United States to study anJ v^nt as scieittists and 
cnginwrs. but no definitive data about the trends or levels of Uiis 
migration exist. 

Method: 

ResuiLs from a variety of surveys will be used to examine this 
question: NSF Surveys of Doctorate Recipients, the NSF 
Pc^tcensal Surveys Sc»ntists and Engineers, ami d» NSF 
Stweys cS Recent Science ami ^igiraering Grado^. Infor- 
mati«iwill also be ol^ahiedfnMn Social SecnityAdi^ttSfiion 
immls to determine dw extent of contimiii.. ^mf^oymrat cS 
fiHieign f^ionals who earned doctmm in dw United States. 

NA 

P«i^o^^ SRS Org aiik it toB ; 

Sckmific ami Tisrlmkai ftssmmel ^iKlies Section (STPSSV 
Utilization Stt^lies Gio^ 



InsHtnttoa/Rrtadini Invtsll^fen 

Oik Rid^ Asso^^ IM;vB^i»/Mii^i^ G. FiSR 

Avaiiairfllty: 

Results are expected in sununer l^S. for informaiimi. contact 
STPS&'Utilization Studio Groufx 



FHQJECT: 

A Guide to DaU Scfentific ami En^neering Pa> 
soraiel fai the UnBcd States 

O&ijfctivt: 

lb {Hoduce a guide to the varicms sources of 6^ %t \ scientists 
and ragioms in this dnma7. It is aiimd at tilK^ rat familiar 
widt d» data and who have neiU»^ d^ ' ^-"^ nor r^wn:^ to 
invo^gate thcmughly tte multitude erf information abcmt die 
characteristics of dentists ami engineers. 

M^bod: 

The pio«xt compares data from NSF, (tfher Fedoal ^enci» 
and pi^rasional societies, dialling the diO^ erf survffjfs, cmn* 
pmiticm d'pc^^ims covotd, ifefinidons cf fi^ asd oocii|»- 
tic»i. ami similar aq^ects. Tte iwjcct wmductcd with die 
assistance of the data producers in the associations and agci!ctes. 

M^for Fladiivs: 

The 28«-pi4,. guide consists trf three indexes (bibliographic, by 
fir?d, and by yt^i* to d!^ collected and published by 49 atpm- 
xatiOT^. rhc Biblio^*^^ Index is organized alpta*rtically by 
a^Ky/soi^>, aikl giws die nan», ^Idr^t aod t^rs^m^ 
wmk j'^irfacoaaictperMmfwcach.TtwftimtianoftiicptM 
ing <»rg&nizati(fn is desoibed, as are its surveys ami tadi of its 
puMygfiomf sii^ 1973 ttiat include data on sck^nti^ and/or 
ragfMcrs. 

Tte Isulex is in d» form of a mtfrix, (m which data 

charscteitetiCA are listtd votically wA puWicaii»i nundim 

fnnn the Bit^t^r^>hk I«fcx bc»i2X7ntaUy for ead^ 

and o^h^CTing ^Ids. Ukewf se, dM Yieamtf-Dtta Index is in 

d» f^m of a n^trix and giv^ ttj same in^^^ 

10 yMv.The«c ifldemspiw^aqu^ramsiwy efallavidl* 

able published data characteristics for die fiekl or year in 

ipieflicHi. 

Reqion&fo SSS Ofiratoittai: 

Scfentific and Ibchmcai Fttsounei Studies Sectkm/Utiliz^ion 
Studies GitHip 

InsltfirtfoB/Frioc^wl invotigator: 

Sctattific Mrapoiiw Qmm^ic^i/B^ M. V^t^ 
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GuidejiolkmenScimtisisimd&i^ttetrs UtvaaAbkfiomtfae 
Scknlifk Manpow^ CammUto. !t76 Mwgarhuieitt Ave- 
me, N.W., Wndingtra, D.C. 20Q36. 



PicOsJECT: 

New EairutB to Sdeooe and fingfnccriiig, 19SZ 

OBlJccttve: 

lb otKain the |KQfei^)iud, imq&iymeiit, and etbi^^ 
lobtki of recipients of btslielar'ii mA amta^ d^reet in 
Kienoe and engUieeriiig in the ^sses of 1979(80 lid 1980^ 

Mettiod: 

A two-sti^ sanqding pba wn utilized to id»itify a lampk 
(22,000) of scwnce and enginecnng (S/6) badidar's and 

Hum* 

recqrin^. Hie fint itage lan^^ ibe universe cf those 
institiaions of higher .-Jucalioa lfa« gnm SlE d^reei. The 
second ^ge sampled thi gradu^grs of tibe institutions selected in 

the fhitt stage. The setocted indiv,dind gn^. . Ties leoei^Bd a mail 
questionnaire during tbe summer and fall 1982. The data collec- 
tion focusetf on educaticm. emplt^ment, and psof^mial 
duracteristics. 

Mi||or FlndhigK 

The 1 980 S/E graduates cxperiemscd greyer difficulty in finding 
employment in 1982 than had tbe 1978 S/E gradual in 1980. 
Tmi years following their gradwoion, the ckisKS (tf 1978 and 
1980 reported 3.1% aiKl 5.5% unenqitoym^ r^, 
tively. Unenq>loynientnttesf(H'C(»n{Htfer8peciali^, engineers, 
and economiirts wste less than 2.0%. The demand for computer 
i^talists ctmtinued to exceed the st^y ai graduates in that 
held. On':' about two-fifths of the 1^ ^ grKfauOn emirioyed 
as cr.ir.|Niier specialists had received d»ir (tegrera in cominiter 
scio«e. AnodiCJ two-fifths had received &eii baccaJaureates in 
m^tmatics/ statistics. Women with recent bachelor's de> 
grccs were almost as likely as nMsn to be mpioyed in 1^2, 92% 
versus 95%. The comparable rates in 1<^ were 96% and 97%. 

RefponsOrfe SRS Oiipuibatioa: 

Scientific and 'Rscbnical P»:smniei Studies SectioiyDemogr^^ 
ic Stwfks Ofoup 

IrotttBthw/lVtoc^ lavwli g al or ; 

Tbn^ University/Koivy Tkafer 

Characteristics of Recent SciencefEngineering Cmduates: 
tm. Detailed St^i^Kal TiMa, NSF 84*318, and 
Market fot New Sdoxx «id Eogineerii^ Cm^ates Abom the 
Same as That trf Ptevioos Yeirar Hi^Uigkts, NSF 84-310. 



April 30. 1984, available from SRS/Ediftmal and InqttiH^ 
Ihiii. 



PROJECT: 

1982 BntccBsal Data oo Sdentfets and Engbeen 
Oliicclive: 

lb obtain die |mrfirasi(»al. enq)loyni«it. bikI ediKation chaiac- 
terioics of mdividualB in selected occupations inchaled in die 
1^ Decenn i al Census. 

Method: 

A sam^ of indivufuals (150.000) was dtswn firem die 1980 
Census of ftjpol^on and Housing for selected occupstioos. 
This sample wms «r«ified in terms of sex and race. The mem- 
bos of the sanq^ recei ved a mail qu^onnaiie m dK qxing of 
r 2. The dtia oollnthio focused oa ethmtion. mplt^ment, 
and professKHial characteritfia of reqxmlents. 

M^Jor FtadingK 

(ydieqipn>xim^ly3.5 millimiscienti^andaighiemindK 
United States in 1982. infonntfkm on about 1.9 million individ- 
uals was (riitainedfhHn the 1982 n^t^iUMl Survey of Sctensi^ 
and Engincere. These 765.000 scientists and 1,145,000 engi- 
neers ff^aesent a huge pn^xntkm of die Ntfioo's ejperteiuxd 
sdence and en^ne^.g pt^iuIatitMi. Enqili^matt d scknti^ 
and oignwm ii»eased OKHe dum twice as rapidly as total U.$. 
eoi{doymem ov» die 1972-82 decade (50% versos 2X1%) and 
varkd ccmsidefably by fidd wid; die nunri»er of sc^ittets in- 
cicash^ lime rqiidly Qm en^necrs (75% ami 37%. r^iec- 
tively). Durii^ die siune derade. empkymrait of wmi^ and 
raraal minorities increas^i more nqMy than employment of 
mm &iNi die nK^ty. FiH- \w»nai. dto ^r»a: w» over 200%; 
fof men, 40%; for ndnorides, o^ 200%; ami ftn* whites, abmit 
4C^. Resean^a^daf^^m^.incltKlingR&Omain^niirat, 
was tt» fshnary waste activity almost 40% of the en^jjoyed 
scin^i^ sand a^aeas in 1992. Abmit W% woe oigi^ in 
management activities (excluding R&D management), and 
abmit 8% woe jmniafily oigaged in teaching. 

Responsibte SRS OrganhnHoro 

Sciemific and Thchnkd FRsoDoel Studies Section/Demograph- 
ic StiKhes (}ioup 

lBidtidk»/PHBC^ lavfstifator: 

Bmeao of die Cenmis^Jcdm K^me 

* eO - ^ rm^^ . 

The J9S2 Pas^ceasai Survey cf Scientists and Engineers, De- 
tailed &attek»f NSF 84-330. win become miifaihle 
bom SRS/Editorial and InqnirkB Unit in Wint^ 1985. 
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PRCMECT: 

Tb crfBain the fgofessiwial. cnylfymcnt, and e ducatio n charac- 
teristics of ^ Nittirai's sconce and engtneeriiig (S/E) do(;tofate 
piqmktfion. 

Mttiiod! 

A sample (SO.OW) S/E doctonte holdeis who leceived th^ 
degim duririg Ite period 1940-82 was dram from the Doclotate 
Rosicc The resisting individuals received a mail qa^ioonaire 
during the ^nring of 1983. Tbe infoiinali(m-€<dlecticm friiase will 
termini a: the end of the calwidar year. 

Mi^or Fi»ItBgi: 

In 1983, the number of employed doctmal sc^sts and engt- 
neen in the United States reached 369,000. Eoiplayniem (rf 
(kicttmd scienti^ and engioeos in industry increased sbaiidy 
between 1^1 and 1983 (about 15% vmus 7.5% fi^ all seOras 
combii^), craitinuing a tmid that b^an in the early 1970^. 
Aca^mic emfric^ment grew at linle tsuxt than half tlw oi 
industrial employment during the 1973-83 decade, and Fedoal 
Government employment grew even more slowly. As a result. 



by 1^ tiufai^ls share d the doctoral employment of scicn- 
ti^ ml oi^nm* was 31%, Ae flCMMc slare w»i 53%, and 
the Mcni Govemmem share was 7%. Employment of com- 
puter specialists tnacased at three times the average rale ( 16.3% 
pc year versus 5.3% pa year) betw^ 1973 aikl 1983. Tte 
social sciences and psyciwlogy grew at higher than avenge rates 
during this powd, while physical and roatfaonatical sciences 
grew at slower nasi. V/aam and miiwrity doctoral sd en tists 
«k1 ragnKers d»wed ^rong aiqri(qrn«tt ^lias b^weoi 1973 
and 1983. an SNeta^t amtual gronvtfi rate of 11.2% for wnmien 
and 9-13% for btadts. Asians, and Hi^nnics. 

Rnpoaiaite ^ OryaidailoD: 

Scteatific ami Ti^duucal PniMmiKi Studies Sectimi/Demogn^- 
ic &ndks Group 

Inrtftution/ftrtodpai Invotlgmor: 

National Ac&Saapy of SdeiKes/^tty D. Maxfield 

Characteristics cf Doctm^ Scieraists and Engineers in rftr 
United States: I9S3, Dialled Statistical Dibles; publicatira is 
expected early 1985, aiBl will be avail^e from SRS/Edi- 
torial and lM)uiries Unit. 
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The Effect of Depaitmeiitsl QtiaUty Changes In 
Gradtule Stuitoit Enrolbimrt sihI Support 

lb dAerminr wtttd^ dim ham been (tiRbti^ changes in 
patteim <tf enrolltn^, soisices of stiKleM 
output among researcb docUM*^ defmitments of varying 
quality. In «UUtion to an exandnttira of cmds in sources and 
types erf suppwt, particular attention will be gtvoi to trends in 
FedcFil vis-a-vis tte availa|nlity of abmu^w souim. 

Metfaod: 

This project will link fm tte (im tin» tbt NSF Surv^ cS 
GnaiUiate Sc^ikc Snulents and RKtttoctOTifes and the Nmional 
Research Councirs (NRC*s) Survey d Eamtd Doctmtes with 
the NRC Assessment of (^lality^Related Ouuacteri^cs of Re- 
search Docunme Programs in the United Statra* Ikbles will be 
produced to pmnit the analysis of amrflnmtts and au(^ 
supped for fiill-tifne students in docttM^ffie-gruiting departments 
by field cS science, public ami private ii^tutional ctmtrol, and 
departmental quality raling. In ackiition, tabl^ will be prodimd 
docun^nting trends in Ph. D. production by field and im^ram 
quality, length of time between registraticm aiKl degree confer- 
ral, and postdoctoral employment |rians. I^ will be malynd 
for the period 1974-82. 

Mi^or FfaKlii^: 
NA 

Responsible SRS Organfacatfam: 

Science IndicaUn^ Unit 

If^ttntteQ/mne^ Inftst^j^or: 

Council of Graduate Sctools in the United States/Robert G. 
Snycter 

Avattal^y: 

Grmimte Science and Engineering EnwUmem and Support by 
Deparmteniol Quality: 1974-92^ Rnal Repwt, to become avail- 
able late in 1984 from SRS/Scieim IiKiicabHS Unit. 



PROJECT: 

iviigiiMfwuig tTOgrajus la £inci9i% Ams^ immm 

To cd^n infoimaticm ^xnit (formal p rograms in emerging 
engineering whidi inchHle biottdmt^^, roboctes, mt- 
croekctronics, and mateiali and mmafyetsth^ Data wm 
te qt iCs ie dOT themmdierof enwghigpn^auis ineach^dl^e 
of engineoing, die number of teuhy by acadrailc mk, facutty 



reaui&Q»tt ef£^« and ntmibCT <^ ^laduate {^itoiK ^osiui^ 
dodimttK ID d^ CTCs^^ sesi. 

M^bod: 

Tte surv^ is beiiig ccmducted by tl» Higlm EduoOion nu»l of 
tte AmcaricM Oxuicil cm Edi^ation. The ftnel incltid^ a 
ttndified smq^ of umvmitte airi odteges. The questiofuau^ 
was maited in iva^ 19M to 135 iratitutions ttat award d» 
doctamt in engineering* 

Mi|)or Ftndii^a: 
NA 

RfspcMiribte SKS Orpntfafhin; 

Sciei«tific and Ifecfanical Re^sfmoei Studies Section/Supply and 
Edi^ition Analysis Grrap 

UwllUliOB/iTBICipw ulWflttgftttM^ 

Andean Council m Ediicaticm/Fraid^ J. Atelsek 
AvirilaUmy: 

Tlw survey repOTt is expected^ be available in early I98S from 
dte Hi^^ Eductfion fmcl, Anmican CcMuicil on Education, 
One Dupom Circle, Washington, D.C. 20036. 



PROJECT: 

GnMlnte Scfence ami Ei^iiKerli^ (S/E) Enroll- 
moAf 1982 

Tb iHovidc quantitative infcmnation by discipline on the charac- 
teristics <tf graduate S/E students aiui posufoctorotes* with em- 
frfi^s on their scNuces €i suj^xm. 

Method: 

All gr^hKOe S/E departmrats in 291 masto'V ami 324 dodo- 
rate-granting institudcm recet^ die annual qi^ttficmmmt fw 
fall IStt2 date. There wmsevovlelenientsrM^^soincesai^ 
types of full-time graduate ^udents* suppcn, graduate ouoU- 
nms ittSUB (foQ- or pirt-tfane)t level cf 9to4yf cifiwn<hi|^ 
md racial/ethnic origin* tkta were also collected cn suppcnl 
pattena pcmcto^mtcs and Qcmfiac^ doM^ 
siaffi an oDtkmal Acei rooueatcd data on fiacubv rank, new 
trira, mi d c t wr t u i ro during the pswioiis icwtcnifc yesa. The 
sufv^ closed oittiaAuguA 1^, witb 89% of tfae institU' 
tims rBS|xnnling. 

S/E gratfaate am^ment mci>ed 400.000 in m 19SI, 19 2% 
from the fall 1981 total. Over one-half (rf* the 19iSl-82imaease 
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occufred in engiiieeriiig, wtiich coQstitut«i 22% of ali S/E 

fastest ^tmng sci^^ fields up 20% fma 1981. A 79 declif^ 
in the number dt MUtmm students ctlying (mmarif / m die 
Fctfend Cbvenunent fc^* »ipp(M was oil^ inoea^ in d» 
numbers ^if^M^ted by od^ source. The mmdm'of fcmi^mrs 
gitw by S%, ctown fhmi die 10% avimige omuil giowdi ntfe of 
fccent years* while the numba^crf' U.S. cittscms itmained level. 

Rcsponsiiite SRS OrganlntkiD: 

R&D Economic Studies Section (RDESSVUniversities and 
Nonim^t fai^tuttons SttKli^ Group 

loattattoa/rtbicliial bmttlgatiHn 

{Intramural) 

AvtUabllity: 

*tjraduate Science/Engineering limollnmit Grew by 2% Be- 
tween l^i 1981 and 1982, Widi Omiputer Sciences, Up 20%, 
Leading Growd),*^//i«M/gA/5, NSF 84-313, May t984,and 
Academic Science/Engineering: Cradmue EnroUmem and Sup- 
port. Fall 1982, Detailed Stmistical Ikbles, NSF 84-306, are 
available from SRS/Edilorial ami Inquires UnU. to the 

piblic-us^ tapes and docuimntation fm tt^ use are describe 
in die December 1984 AiMendum to d» ikua Uxr Guide, 
available from die RDESS/Universities and Nonjm^t Institu* 
tionn Studies Group 



PROJECT: 

Gradnate Sdence and Enginealitg (S/E) Enroll- 
nwDt, 1983 

Objective: 

To pftiviite quantitative infmnation by discipline on t)» charac- 
teristics of graduate S/E stucfents and postdoctor^, with em- 
phasis on their purees of support. 

Method: 

All graduate S/E departments in 290 masterV ami 324 docto- 
rate-granting institutions received d^ annual questionnaire fm 
fall 1983 data. Ther? were semaldaOieteimmtsiM^a'soiaces 
ami types v( full-tin^ gr^luate stiKtents* si^^wm, graduate en- 
rolin^t status (fidi- or part-time), level of stiuly, citiz^hip, 
sex, aiKl racial/ethnic origin. I^te woe also ccdkcted mi mp- 
port f^tems of po^doc tw ate s and on nonfacuity (toctoral re- 
search staff, ami «^ fuli-tinie S/E facuky by rank ami tenure 
ausus, with new hires ami deimrtures during the f^evicnis aca- 
(temic year. Tte survey was cU^icA mrt in Augusi 1984. 

NA 



i^«>fatdB fcU SRS Off Malaa tioii: 

■ 

^ititticms Studies Group 

In^Uotfam/Principal loveM^ftton 
Iburamurall 

Ava&abflfty: 

It is anticip^ diat Detailed St^stical Ibbles will be published 
early in 1985 ami will be arailable from SRS/Editorial and 
Im)uiries Unit. 



PROJECT: 

Ilant Milogy Ihdnii^ fukl Iteimnel 
OlitJecttve: 

Plant biology has been ictentified ami recomnmutal as a re- 
search area diat is likely to r^um high scientific dividrads as a 
result d ii^reased financial suf^Kirt. Planning fw a major em- 
(d^s, luiwever, require the collection of data not (mvicmsly 
arailable abmit ptot biology (m^rams in higher educaticHi, 
including d» numbm and specialties d facuhy, pc^tdoctorates 
and graduate studems, amount and sources of support, ami other 
related matters. 

Method: 

surv^ was ccHulucted by die Higher Edmrattcm 1^1 of the 
Amoican Ccnmcil on Education. The 1^1 includes a stratified 
sample <^ univmities and colleges. Hie questionnaire was 
mailed in Octdier 1^3 to 210 doctorate-grsnting ini^tutions, 
and an 87% respcmse rate was cAtaimd. 

Mh{w F^idbi^: 

Expemiinmra for plant biology research m doctmBie-gninting 
institutions in fiscal year 1^3 were about $200 millicm. The 
F^toal Govemnmst provid^l one-half erf tJ^ suf^rt and State 
Go^^mnmnts {novided one-third. In fall 1983, gr^iuate plant 
biology programs were rqxnted in 165 institutions. These pro- 
grams involved 4,600 full-tin^ faculty membos, 8,000 full- 
tin^ gr^tuate ^uitotts, and abmit 1 ,000 po^octOTSte fellows 
ami associates, Plam bioh^ fuH-time grahiaie !«tda^ (mi- 
^tio^ 18% (rfalllidMimegnKiuate studems in i^cultur^ 
btok^ical sctomres. In 1^2*83, about 925 docii»^ wne 
awantod in plant bkdo^. Plant l^ogy trainii^ and r»mreh 
were awH ^e tH i ated in tl^ laiKi-grant imtituti<ms. Tf^ received 
83% die total research msf^on md en^rioyed of dw 
f»nitty in dw field. Tl^ also traii^ 80% erf the gr^ume 
imutettsaml<toctor^recip^tt5* Hiirtypen^ of the graduate 
MK^s ymt mmm, md 20% were non-U.S. citizens on 
tcn^omy visss. TKree-founhs of the latter were ftroni^^ek^ 
ing cmmtries. 
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Rf)<p onim c SRS Ot yml n moHt 

Educstkm Analy^ Qnmp 

iBitftirtioa/PrtiicfpdlBverti^tOR 

American CouiKil cm J^tbioaMm/Frenk Jl Aielsek 

Aviifaibility: 

"1983 Ptant Biok^ Reseaich Expeodititics Ibtaled S200 Mil- 
and Were Concentraied in Land-^rant Instinoitms." High- 
tights, NSF 84-327. September 27, 1984. ovaUabie fima SRS/ 
Editorial ami Irapiirics Unit and "Plam Biok^ [ta(»mel a»l 
Itaining at Doctoratc-Gnuiting Institutiocs." Higher EduaaioH 
nmel Report. No. 62, available in late 1984 from the Higher 
Educmmi 1^1, Amerioui Council mi Efbtortion, One Dupcmt 
Circle. N.W.. Washington, D.C. 20036. 



Betponribte SRS Orgnalatftont 

Sctenlilk rod 'SxlmiaJ fe^stmiud Stud^ Secticm^uppfy and 
EdiKfltiim Analysis Group 

Inttttitiaa^nrfDc^Ml la w^ ^ aur : 

American Council on EdtK:atton/Fiank J. Atelsek 

AvailalrfUty: 

"No Qumge in Science and Engineering Student Quality Seen 
by 60% of Academic Officials: At Least 25% Perceive Improve- 
ment." /figUigto. NSF 83-322, September 30. 1983. available 
from SRS/Edi tonal and Inquiries Unit, and -Student Quality in 
Sciences and Engincoing: OpinicHis of Senkv A^donic 
Officials.** fff^r Education Ranei Report, No. S8. available 
finmn the Hi^m EdiK^iim Ruiel. Aronican Council cm Educa- 
tion. One Dupont Circle. N. W.. ^hington. D.C. 20036. and 
from ttw N^onal Ibchnical Information tervice, Springfield. 
Virginia 22I6I. PB 84.196252. StO.OO (paper copy), S4.S0 



raOJECT: 

Quality of Umler^wluate ami Graduate Stuc^ts in 
Selected Sdence and EngiiKeriiig (S/E) Fields 

Objective: 

To information on changes in the quality of S/E students 
compared to (a) previfHis cohorts of S/E smdents and (b) current 
students in other fields. 

Method; 

The survey was conducted by the Higter Education ftnci of the 
Anwrican Council on Education. Tte 1^1 includes a stratified 
sample of universities and colleges. The questionnaine was 
mail^ in 1 982 to 486 institutions with undergraduate pn^ran^ 
ar.d 383 institutions with graduate programs. Tlw response rates 
were ami 78%. respectively. Weighted estim^es wre 
developed to repie»;nt all institutions at each degm level. 

M^for Fimlings: 

A majority of senior ac^mic facials believe that tfmv has 
been no significant change in t)» quality S/E stuiknts mer the 
past five years. Sixty percem reportol *^ change** in quality <rf 
S/E undcrgi^uatc or grwluate students. Although the m^ority 
(rf* tlwse qwried indicia^ IK) change. nKMA of d» rest exp^ed 
views that poim toward quality iminovanaK. (^ials d many 
institutions reprated a shift ^ nx^ aWe UMlergradu^ 
stui^ts tcmwd S/E fields. CKIkials attriln^ dtis dnft pri- 
nnrily K> chan^ in per ce ptioHs abcHft emi^oyment oppor- 
tunities following receipt tlw bac}wkn-*s (tegm. Tlw gradume 
deans compared the quality of 1981/82 S/E ikxrfofate recipients 
with those (tf 1976^77. Tl» two grot^ were pefceived by 66% 
of the (feans to be equally (^fled, but those who observed a 
quality difference generally favored die 1981/82 group. 



PROJECT: 

The Relatioii Between Education and IVofeidonal 
PrtKtke in Sdoice, Engineering, and Pkiblk Micy 

Objecttve: 

Tb determine (I) if education for the emerging fields of science, 
enginttting. and [Hiblic pdicy (SEPP) is relevant ami adequ^; 
and (2) how this education can be made mote responsive to 
en^l<^ requirements. 

M^hod: 

The imiject will siu^ SEf^ c^nrtn^ts in apfnoxim^ly 35 
univnsities, tlwir gradu^, ami otters emptoyed in SEPP 
positions. It will seek infmntfion ^xHit the rcl^ionship be- 
tween course offerings ai»l job coatesA d wtsfcers in d» SEI? 
fields. 

M^JlM' fimUi^ 

NA 

H wp on sH fe SRS Orgulcitim: 

Sckxoific and lisdu^ nn»aii»l Sttulte SKtioi (SITSS) / 
Utilization Stiuli^ Gnntp 

InstllullBP/lVfac^ri loveMisitoi^ 

American AssocitfiiMi fot the Advancement Scteoce/Albm 
H. Tfeich 

AfvS^fltty: 

A r^Kxt is expected is the qning \9^. Fm- ii^Esnalion m 
olWning the rept^, omtact STPSS/Utilizaticn Snalies Oroupi 
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Tbe Reiirtkm of PmsciBege Eilaei^OB Id M^tfie- 
mstics and Scknce to Achievment and College 

lb detenniae if thcfc is • c«fRltfi<» bet«m 

ticm in scteiKs and nadtematics, uid tte dKrice <rf a 

academic perf(nin8Doe in coltege. 

Mrtbod: 

This study will relate precoltep adiievtment-scMt data from 
the Nittional Ass e ssm e n t of Edu ca ti o n ri Progret* to data on 
chancteristics of siudrats and their schools that were coUectnl 
from the high scfaoid classes of 1972 and 1^. The samj^ 
queried by d» latter stffveys, die National Uwgitudinal Sur^ 
of 1972 and the High School and Bcyood Stnvey of 1^. have 
been lesuiveycd pOTodicaUy fo obtain {nfonnatira on ediKation 
and em|>i(^rni0nt following high school gradinakm. 

M^for FIimUi^: 
NA 

Rf tp o nri Mf SRS (^nwdartloa: 

Scientific and Ttehni^ Bersonnel Studies Section (STPSS) / 
Utiliiation Studies Gioup 

Instittttioa/PirfnclpsI lavetUgirtwr: 

University cf Ntnlh Carotina/Lyle kssscs 

AndhibUtty: 

Resuhs are expected in August 1985. Ftir further information, 
contact STPSS/Utilization Studies Grmip. 



raOJECT: 

SeMtd taSeaiDTs km ^ Amnni &tn«y <if 
Amcffcan College Freshmen 

Otltcctlve: 

lb prodiMC a of summary tahte from the Hi^r Ed: Mon 
Researdi In^tutels annual survey of first-time, full-tiine fiesh- 
men in four-year coilegcs ani universities. 

Survey information will be summarized for a selected number of 
questions drawn from the annual survey of An^rican college 
&eshm(» uang weighted natiofial nonm fm all tot-time, fiill- 
time firednnea attenjii^ foa^^ar collegia and univosities. 
Tkbles will draw on student responses by sex and by nicial^fanic 

group to questions wkbtssing prd»able major, high scluiol 
grKte-point avnagN, aitticlpfied i»ed fcx tutning^remedial 
w«»fc, pamital educatkm, and impi^taiKe of certain life grate. 
Comparisons will be made across |Ht>hablc fields of study. 

Mi^or FfaK^gs: 
NA 

ReapQOiibie SRS Orginte^loD: 

Scio^ bKlic^ms Unit 

In^tutkm/Prindpal i u veil lg i rtor ; 

Higlwr EdiK»tion Research Institute. UCLA/Kenneth C. Green 

An^abOfty: 

'&buUaim» will be available for inspection in late 1984 in die 
SRS/Sci«u« Iiuiic^«»B Unit. 
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raOJECT: 

Aateite Ea^ioimtterSciefiM aiiii EDglneen, 

lb provide annual quantitative tnfonratiM oo professional sci- 
ence and «iginccring (S/E) personnel employed by universities 
ami colleges. 

Mctfaod: 

Cooftdintiora in 2.200 in^itutkNis with S/E pcograms received 
the qiwstifmiiaire tfie JEaimary 1983 surv^. Data etemeois 
levd of educifoiial analnflaaa, din^^ of onploy^^ 
employment staius (full- or pait-tiineX sex, and total and R&D 
full-tinie-equivatems. Responses were lecdved from 82% of ibe 
doctorate-granting institutions, where two-thirds of the S/E 
pxjfessimials wete enqilt^. The suiv^ was closed mit in 
August 1983. 

M^K* FiodiiigK 

S/E employment in the higher education sector continued to 
climb in 1983 to approximateiy 339,000, a 3% noe of increase 
over 1982. Over 20% the academic S/E w»k foice was 
employed part time. The shaipest rise o^urred in the computer 
sciences, up 16% from 1982 to 198? 

RnponiiMe SRS Orguliatloa: 

R&D Economic Studies Section (RDESSVUniversities and 
Nonimrfit Instinitions Studies Group 

Institution/Principal InveM^atun 
(Intramurall 

AndiabSfty: 

"Science and Engineering Employment in Academia Grew 3% 
in 1983." HighUghts, NSF 84-317. May 23. 1984, available 
iiom SRS/Editotial and Im^iries Unit, and Acadeadc Sdencel 
Engineering: SderUists Engineers, January /8&?. Dmiled 
Statistical Tkbles, NSF 84-309, National Ibchnical InftnmMimi 
Service. Springfield, Virginia 22161; also available fnmi SRS/ 
EditcHial aiKl Inquiries Unit. Access to the public-use tapes and 
cbcunientation for d»ir use are (tescribed in the AcMenduro to 
the 0a/a User Guide, December 1983, available ffwn tiw 
RDfiSSaJniversities and Ntnqirom faistoutiras Studies Groopi 

BKOJECT: 

AcademkEmirioynMntcrSdentistewidEiigfBeers, 
1984 

Objective: 

lb proviife amual (^lantitative infoniuttNni cm professional sci- 



cnce and engineering (S/E) personnel employed in univenities 
Method: 

Cooidinttors in a sample of 1,100 ii^tutiotts with S/IS. pro* 
grams received the qtMstionnoire for the January 1984 survey. 
Dataeletaeiits «cfe tevd ofeifaKatitNial attalnmem, discifdhw 
employment, empltymcnt status (full- or pan-time), sex. and 
total aiKl R&D fun-tiflK-equivalents, 

M^ior FfaidliiSK 
NA 

H H p^ w ftte SRS (H'pBU^tfiaii* 

R&D Ecanffinic StiKlies Section/UntversHies and Nonprafit In- 
^tut«ms StiKUes Group 

Iiotitution/PHncipal Imfcstigator 
[Intrunural] 

AvaUabOIty: 

It is anticipated thjd Detailed Statistical Ihbin will be i»iblished 
by summer 198S ami will be available from SRS/Editorial and 
biquirii» Unit. 

niajECT: 

Analysfe and DissenrfnatkHi of Data (m Suppiy/De- 
mand Balances of En^bie^ing CoOege Fbcolty 

Otttcctive: 

lb provide information on the cunoit shortages in engineering 
fKuIty. lb explore the effcctivcn^ d various initi^m by 
imlustry, Oovonment, aiKl ac«tane to increase the pool d 
engimoing doctcHme camUdates ami to make teaching mmc • 
attractive than it has been to the young doctorate. 

M^faod* 

A fall 1983 survey of a representative sample of engiiwering 
deans at schools aHmng bad^lcns of hi£^ degree in oi^- 
neefif^ (»ltected d^ abom unfilled Acuity p{»itto». This 
infcrnnatifm will be amq^td to similar data colto^ed during 
1981-83 todet emiine ir en fe fa facahy^wft^ by eaghwering 
discijHim. The infkmi»tk»i will be bfok»i <k»vn by ^x^r^ic 
r^i<^ and |wbiic vttsm ptimt in^imtioos. 

Mi^or Findings: 
NA 

Re^Mi^iie SKS Organlmtion; 

Sc^iti&; ami IfedaOeal n»mtei Studies Sectkm (STPSS) / 
Utilization Studies Group 
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faittiMlMiMKlpil iMMtiprtBrs 

AfMiictn Society of Ei#ieefiiig EdiMiBoii^^ 

ReiulUae expected in fall 1^. For fMer iaftmnition con- 
tKt STPSS/UtlUzatloa Stiidia Oroopi 



mUECT: 

DevckipliigNewInikartiinoriiipm 
Ifeduialogy 

<N|ccttvc: 

lb ^ the utility of ««te-of-the-irt surwy researdi methods to 
^nenite indicators of the puticipitioQ of uni venity tad college 
icience and enguuering (Sm) faculty in paid, privtie. off- 
campus conuimng and R&D wofk. Another issue to be explored 
is the hypothesis that college univernty ^ faralty who en- 
gaged in ofT-campin ccMisutting and nraean^ and dcvelopiucat 
pUy a particularly strong role in small, innovative industrial 
firais. 

Method: 

The study will be limited to full-time S/E faculty at doctoral/ 
reseaich imAituticms ami comprehensive collies and unive^ 
sities (as classified by the Carnegie Council in 1976 and as 
updated by the National Center for Edud^on Stati^aics in 19%). 
A Mai (tf 1 .200 scioitias ami ef^ineas will be hit»viewed by 

(elephnte regarding the nature and extent of paid, private. oSf- 
campus consulting nid R&D work diffing 1984. A subsan^le of 

tfwitf scientists and engineers will be iirterviewed in perHm to 
validatt the findings fnma the teleplKme intovkws. In addit»Hi. 
a limited number of interviews with ofF-c«npus employcri of 
faculty c(m»iltams is plamwd to^imi^ additi(»»l inftMnuttifm 
regarding the validity of faculty resptrntfents' stttemems about 
die nature their contrilMtions. 

M^for Findings: 
NA 

RegpoiifBile ISRS Onpoiintkn: 
Sctoice ImUctfors Unit 

Enstftutkm/Priodpal toffafipton 

RHmdation of California State University, Sacramento/Frank 
Daiknell 

Final rqiort is expected in Spring 1985. 



En^fc^mei^crilocMSeietfMaiidEQijtoccrifai 
BusiiieaB and Indostry 

O^Jectife: 

Tb provide a set of summary tables from the biemiiid Survey of 
Doctorate Recipients showing the disributioiJ of doctoral iciei- 
tists and engineen . Susiness and industry by industry group 
and field of doaoci» 

Survey infbnnasioo wUl be grouped by ^ of dotmte for aU 
doctoral scientists and oigineers cn^kyed in business and 
industry in 1973 and 1983. StnveyinfbmtitionwUI be piovided 
f<^ all i^joodenis using the Standsd Industrial Classification 

sydem, and analyised for seto^ed Fh. D. ct^ostB. 

Mj^or Findings: 
NA 

RwpontlWf SRS Orggnlirtfaw: 

Science IndicMc»s Unit 

Institotton/Prtncfpiri InvesHgator. 

National Research Council/Beity D. Maxfickl 

AiaBiMlity: 

Itdwlaticms will be avulable for inspectira in 1^ 1984 in 
SRS/Sdence Indicators Unit. 



FiKUECT: 

The QuaBties of OcoipatioiHliy Mobile Scientists 

Cttifceifvct 

Emptoyers of sdentists and engineen bistocically fill many 
vacancies with in-mobile workers rather than with new gradu- 
ites whose degtees arc f i a field directly nelattd to the occupa- 
tion. This study seeks *ns««n to qoes^msidxMtUiequaUta^ 
ftm^kniiQ of die moUlby process, faK^ding cRteiit of 
qqpci£flg or ns^ff of noifcBti fposa odier owupationt, die 
rate at which worken widi piwkxn experience in dw ooo^t- 
tioo return, and the educatioo and train^ necessary for each 

Bbttods 

The study will pment the results of ^Mladons, » well as 
convlaiioo and legres^on analj^ of the varimu measures by 
occuparion and mo^Sty atrtuf. Three data sources will be 
omnkKd: tm Ei^erieaeed San^ ^Bveya for 1972, 
1974, 1976, and 19^; die 1982 Axloeutl Smy; and d«B 
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ffomttieCunmf>^)pdtfknS«r%«y8lari973, 1978, 1^1, tad 

M^or FiodfaigK 
NA 



Studies Se^km (STPSSy 



Sckntific ud Ibdmkal ftnoonel 
UtilizttkHi Sn&lies Croup 



Iwrttafl o ii /Wadprt ImwMiiten 

Oik Ridge AxsocuKed Univenitiei/Robal DmffenBacfa 

Retults «e expected in FY 1985. For foite infionnttion coo- 
Uet STPSS/Utilizatk» Studies Group 



fhoject: 

A lUpid Industry Limited-Responw Survey Ftanei 
OB Sdentiflc and EngfatccHi^ (S/E) Fersonnd 



Ofet^ctNc: 

lb aoiutre ami dissonimde iotoni^n m tbe indi^r^ 
market for S/E personnel so that policy can be fonnulsted 
npdiy to meM urgott needs. 

Rfeifaod: 

SRS established an industry panel of (xmpmy representati ves 
whose opinions <uid access to information can {»rovi(fe 
qualitative and quantibdve inibnnadoo tint is not readily avail- 
able on a timely basis from any other sootk. 

M^Hm* nndings: 

The flrM nnvey, ctmdu^ in die fan of IS^ 1 , sought to hle^fy 
die eatott of leputed shortages of sciemists nid ei^ineen. The 
suntey found de&dtt Old hkety shortages of poioaa tndned in 
computer sdence; syMn analysis; and electrical/tiectvoiiics, 
petroleum, and cmiqioier oi^neetiiii. In • flrikiwi^ si^^ 
die umm^ 1982. over S0% of the fima hi^GMHl that & bad 
become easier to hire new «e<«**«« «««* fq|fffpf w The o^y 
^d whoe u omdi as 40% of en^loycsf icpofted ihana^ 
was electiDoies eagineerii^ at mnter^hdepBe teveL la a 
simifavservey eooAicted hi August adioRiiqiiilywn 
reported for a single S/E M by more tfiaa 10% of the surveyed 
CCTinMuties. 



Sd^& md IbcfaBtc^ f^ososnd Sffi^ Sectioii^lftiliztfkm 
Stu di es Group 



AnUlabfltty: 

**Labor Maries fra- New Science and Engine^g Graduates in 
Private Indimry." Highlights, NSF 82-310, June 9, 1982; 
"Labor Maritct Slackens for New Science and Engioeering 
Graduates." ir/gAttgA^. NSF 82-330. November 22. 1982; and 
"faxtumy Reports Shortages of Scientists end Bngineefs Doivn 
Substantially From 1982 D 1^3,** Highlights, NSF 84-303. 
F^bnury 17. 1984. available fiom SRS/Editorial and Inmiiries 
Unit. 



PROJECT: 

Sc fay s, Engineers, and IfechnScians in FHntfe 
Indnstry 

CNdccttve: 

lb provide data onployniem d sciotti^, engineers, ami 
tKfanicians in the private sector 1^ occupatioi ami industry of 
ai^loymem. 

MetfKNl: 

Annual sun^ of ei^rto^in^ e^lishmoite are osKhKted by 
&BtB Emi^oyn»it Seonrity Agrac^ incoqwn^ wtdi die 
Bureau of Labor Statistics. The St^ diUa are combined into 
n^ona! estimate of anplaymmt Standaid Indudrial Classi- 
ficatiOT (SIO cote, lliis is an cmgmng surv^ that b^an in 
1977. Each year one of three ntbsectois (manufacturing, tratfe 
and regulated industries, or other nonmanufacturing) is 
surveyed. 

M^lor Fbidlags: 

Folding fa* estaUishments in manufacturing imlimries repit- 
SCTtedwahin SIC categories ai-39ittfeatethrt « i ^ o yroen t of 
scto^ito. o^iaeers. and technicians in manufacturing indus- 
tries grew b^ween 1977 ami l^.mcaedum six times as fast as 
that of the overall work force— 6% per yott reaching 1.345,000. 
Mo^ of this gpowA was geocrsted by high-tedmolt^ indus- 
tries—electrical ami naiiel«:trical im»hiMry. tnuuqiortation 
equipment, chmrical, and instruments. Most manttfacturiog 
industries inotased the share of dmrw^fo3i^ that consisted 
of sQdtific, f ngiitccriog. and fitchnical perunsel. Those types 
of incTHoes, as oppoted to mcaM empioyroent growtii, ac- 
counted for 85% of fte giowdi of scktfi^. engbeets. and 

Establishroeots in f^mamtfKturiag imhifftries r^msoHal 
wiftiii SK: ctf^oifes 10-17, 6047. ami 70-89 icdude ndnhig. 
contraacouitiuctioa, fininee. innmace. ra^ ^Me. mi serv- 
ice info^rtes, Sdraoe, ei^faieerbig, aad techi&aa (^T) oe- 
fupstfons in these ooomanuftKftutng ifldu<tri» grew more daa 
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8,4* vctsts 3.4% pa ywov Most of ^ gro^ was c^»ii- 
trated within tte business service and miscellaneotis service 
indusiiies and was ret^ noi to industrial expanstcm. bui to *c 
growing share of jote being lilted by SET pwwmnel . Changes in 
!4afRng patterns acctmnted to more tfian half of d» i^owth in 
SET emfrioymeiit over this period. 

Tlw inoject also repeals findings fwe^^ishntoits in trade and 
legub^ industries rejHtsented in SIC cai^ories 41 , 42. and 
44-59 that incliule tran^portatioa, cooununiciaitHis, utilities, 
ami trade. SET emi^oyniait grew faster than the ttHal woric fmce 
in '4iese industries between 1979 and 1982: 6.3% versus 0.4% 
per ytsa. Most growth in SET empkiynimt in tratte aid r^- 
IsuJ iiidustries result primarily horn iim«ued otilizatitm 
these pnstmnei reliOive to tbat of cAm w(»kers. 

Reapcajttile SRS OrsaiiiiattoQ: 

Scientific and Technical Personnel Studies Scction/Utilizaion 
Studies Group 



In^itutkNi/Priocipal Investigator; 

[ifltnununili 

AvaOabfUty: 

Sciefttim, Engineers, ami TMmicicms in Mtuu^wming and 
Nmwuim^actunng Industries: 19S0-8I , DetaUed Statistical Ik- 
bles. NSF 83-324; "Manufacturing Empkqmient Bscooies In- 
creasingly Ifcchnotegicair NSF 83-303, March 10, 
1983; "Tfcchnical Employmem Gnwth Accelerates ni Selected 
Nonmanufacturing Indtotrifs," Highligkts, NSF 83-321, Oc- 
tober 17, 1983; Scientific and Technicai Work Force in Thwfc 
and Regfdated Industries Shows M^ior Sh^ in Occupationai 
Cmnpositim: 1979-82, RepiHt, NSF 84-323, Mssjf 1984. avaU- 
id>te fnmi SRS/Editiaial uKl Inquirira Unit; and CAongmg £m- 
fOayment Ptaums <f Scientists. Engineers, and Thctmicians in 
Mani^Ktaring Industries: 1977-^, Fu»l Rqmft, NSF 82-33 1 , 
Octtiber 1982, Natiraal Ib^cal Inframatnni Sovice, Spring- 
field, Vitginia 22161. PB 83-210690, $10.00 (paper copy), 
$4.00 (roicn^cfae), also available from SRS/Editorial and In- 
quiries Unit. 
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raOJECT: 

Attfflwte flf Snum nfti t Engtocering Stodwrts 

To detenniiie whether engineering stunts' precolle^ gt- 
tritwtes, including aptitudes, attitudes, and exfterieocrs, can be 
used as a basis for piedteting the likeribood oftlieir succm in 
completing academic programs. Should the findings be 
positive, kncmlet^ of si^ attrilNiies would Aan be a ^ by 
which to iitentify dMse appltcams mlio ue most Ukely to com- 
plete their educ^cm and tiwse most likely to require tutorial aid. 

Metted: 

llus study wUl link data finom two prior sun«ys that eumin^ 
the experiences, aptitudes, interests, and other mribules of 
engiiwers and of engineering students. These data on the charac- 
Inistics oS receitt graduates will be allied to sur^ ^sta abtm 
the inecol^ intact, activities, career plats and idnlities ai 
beginniog engineering students to ascotain the duractm^rcs 
<tf stiKients tttost likely to ctnnplete engineering pn^^ams. The 
study will control sot and race factms. ami will develop 
profiles of those students who are most likely to become 
engimers. 

M^Jw Findings: 
NA 

Reqwasil^ SRS Orguization: 

Scientific and Ibchnical BersoniKl Studies Section (STPSSV 
Utilization Studies Grmip 

Iiotitutfam/PHiiclpal Inve^^rtiH^ 
Purdue University/William K. LeBold 

AvaUsbiUty: 

Resuhs are expected in sping 1985. For fvriiter infcnm^on, 
contact STPSS/Utilization Stwii^ Group 

PROJECT: 

Computer Model E^iinates of the Sdence ami Engi- 
iM»fag (S/E) Fopnteitoi 

OtUective: 

To devetop and implenwm a ccmqnitR' nmtel for the |»odiKrti<»i 
of national estimates of the demognqihic and empk^ment 
cteracteristics ai sckntiirts and a^aeoi in the Ui^ted &stas 
using the results oi several SRS-i^ionsored surveys of S/E per- 
umaxl lesources. 

Ikfetfaod: 

The computer model (SETAB) coisi^ of three sets of routinci. 



The first extracts information from the raw files and creates 
analtermicrodata files that may be praised KO!»micsily and 
n^^. A s^md set manipulfies the survey dtia by "aging" the 
data ocdleoed in (me year to represem a pcqwlisim] in a 1^ ynr 
(V to inqMte missing infcnnu^ra. The third set {mxb^a s»ie$ 
of tai^ ORisistent in fomiM. widi previously pidriished NSF 
d^. Data files and methods thus devek^ied are braig used to 
tme changes in the soeml, d/aaogrsfb^, aad mfkytaaa 
cfaaiactoi^cs of Kkmi^ and laiginess. Aincmg die ^arac- 
teritti^ that are being quantified are changes in set and tihnic 
characteristics, labor force status, occupation, sectored employ- 
ment, ami primary woik a^vity. 

M^Jor Fbidi^: 

SETAB is beii^.used to produce tabulatimis for sdoitrats and 
engineers for 1982 and Estimates for {mwyms are being 
revised m the basis of (bta from die 1^ IVstoensal Survey. 

Be^wmrf bl e SRS Orpintarton! 

Scientific mid Itehnical f^rsoniwl Studies Section/Demograph- 
ic Studies Group 

Institution/Principal Investigaton 

Malhcmalica Policy Research. Inc. /David Edson 

Avsdialrtlity: 
NA 



PROJECf: 

Deniograplik ami EcomMnk Detrnninants of Sden- 
tific Productivity 

Objective: 

lb study (1) the factors detrmiining individual scientific pio- 
ducdvity of doctraal scientiste by isol^ng sei»rately the effects 
(tf age, h^ffie time since d^TK rewipt Of entry into tte fieU^ 
labcw nuutet rvintage'*), ami cumulative outsiiite infltMmes 
during the passage of time; and (2) the ramifications of these 
trends upm potential productivity in sciemre fields vital to d» 
natim^ (tefmse ami the eccMKmiy. 

E c wiom ^ nwdelii^ will be to SOTttf»8eparrte effects of 
a^, time €$ ctegm recdi^, a»l c^oKlar tioK oa prodtutivity. 
The stwiy tniliws pooled cnss-sectira, time-series data from 
die NidkHMl R^eaidi Ctra^^ 1973^1 Na&mal Sunvys oi 
Doctorase Recipients. Thse surveys coitain infcmnMion on 
date doctorate was recei^, age, tenure status,! .;e, sex, identi- 
ty of doctwate-grsnting institution, and characteristics of the 
cunentein)daya: nmk^vity will be n^suivd by d% (»t{nit of 
pubiicatiom and will be asontained by matching die sample 
pqxtlat&m with the Science Cimkm Index. 
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Mi^or Finding 
NA 

Responsible SRS Orgaaiatioa: 

Sctentific and Ibduiical ftisonfiel Studies Section (STPSSV 
Utilization Studies Gn»ip 

loftltittioii/Priadini Invert^irtor: 

Gemgis State Univenity/Raila Ste[rf»n 

AvaflaMtty: 

Resuhs are exper'^ in the fall 1985. Fot furdwr infinination. 
contact STPSF Utilization Studies Group 

The EngiiK^iiig Degree-Confemd Process— Anal- 
>-sis and ProjectkKis 

Objective: 

lb (tevek^ a serbs ci eoHionietric nradels that project the 
suiqily of new enginening grubu^ by fieldl^ engiiMering, 
race, and sex. 

Method: 

The pro^ctions will be bodi shcHt tenn (up to five yean) aiKl 
kHig tenn. and will be closely related to projecthns of the 
ccwwHMc omditiOTs that affect the maikrt place fOTO^iMcrs, 
comparing them to past occupational-choice patterns of 
stwtents. 

M^iM' FfaMUngs: 
NA 

RespoiaiMc SRS Organlzirtioa: 

Scientiac and Ibdmical Personnel Studks Sectton/Utiliz^km 
Studies Grcwp 

Imtitutkm/PrtKipal tom tlgn ton 

Ef^neering Manpower Conunissioi^Wck Slmidan 

AniSiibatty: 

Results m expected in die fall of 19S4. 



to me^ die den»»is geKfi^ by t!tt proposed deftNse tmilifa^ 
over the 1980-^ period. 

Mctiiod: 

The research entails utilization of the Defmse Interindustry 
Fnecasting System (DIPS) (£ Data Resmirces. lac. , U> gamm 
oi^oynintt refpiii«iiai& detaitel occupaokm aiKl imhiOnal 
cUrssifiaataos in both the deiense and nondefCTse sectors. De- 
taited occupational requiremmts gener^ed by various condma- 
tioQs of defenK expoi^Qture patterns and macroecootniic ondi- 
tions woe ccmqnrcd to die (Hojected suiq>ly of S/E peiscmnel to 
kleatify possibte shortages. The proje^ supply wis derived 
by use of a dyiuunic sinndsdra nKxIel that f(ntsaats d^ree 
coafarals. curriculum didce, tiba faxes partkUpatifXi, and 
occupational molHlity. The latter model was developed under 
NSF sippoft by Dis. Robert DauffenBach (Oidahama State 
University) and Jack Fiorito (Univereity of Iowa). 

Mi^or Findings 

StottgK refse^ting least a 10% sh(»tfoll in «ii^y are 
{Hojcxted for acrooautical/astronautical engineers and c«npuler 
specialists. By 19S7, die dKntfallfra-ttK former is expected to 
vary from 15% to 45% rcjaesenting approximately 10,000 to 
35.000 personnel; fm die latto; die cofuparsbte mge is ex- 
pected K> be 1S% to 30%. or about 115,000 to 140,000 person- 
ml. At high iBv^cted levels of dcfaiseexpoMhtures die dMm- 
foll of etectrical/electmuGs mgireers will be ahnost 10% of 
supply. <^ roughly 30.000 pmonnd. bicreastng job oppo^ 
tunities ami wage iiKentives can be expected to drmr wmtos 
iito dKse fields, iwliring to alleviMe potratial {wtri^ms. 

Pn>jecti(ms(^sciartists. engiMers. ami tedmkians (SET) were 
nnsc seiKitive to variadcsis in defeme qmiding than to varia- 
ticKss in macroeo(m(Hi^ a^ivity became die fcmaaerlB in^»ct is 
c<MiGentrtf«l on bi^-teduuih^ numufacturing industries. 
Among SET occupations, defense expenditures have their 
^nmgest impact om d» a^ii»niiig wmfc fence. 

Rcspooaible SRS OrpodaHioo: 

Scientific and Tbchnical Bers(nn»l Studies Sectimi/UtiiizalKni 
Studies Group 

Inititiitton/Prindpid Invert^ator: 

Ihoranumd] 



PROJECT: 

ImiMct of Defense Bafldop oa the Sdentmc md 
EnglbMrtv (S/E) Wwii Fro 

lb assess the adequacy of die supply of scieotistt and wigineers 



AmSabtlity: 

"Projected Emfrit^ment Scenarios Show Possible Slwrtsgcs in 
Smne En^neoing sod Conqxita' SpeciabKs,*" HigMigfOs, NSF 
83-307. Wwuny 23, 1983. lad Project^ Resptmn if the 

md Nmd^ue Needs: im-SJ, R^oct, NSF 84-304, 
abte &om SRS/E^orial and Inquiito Unit. 
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PROJECT: 

Mmtf RAi> fliwtta^ The DMide 
(X^Jcetife: 

lb provide an overview of ma^ trends in Fedenl suppwt for 
research and develt^ment over • ten-year period. 

Mfdmb 

Miioial included in Ac report is based tm an smsad nnv^ of 
aU Fedeial agencks that nqipait fUU>progran». and oo lepofls 
provMed aimnaUy by vgendes to the Office of ManageoKot and 
Budget for the Special Analysis 00 retencfa and devekipaient. 
Attrition is givoi 10 Fsdenl RAD f^idfa^ in die ooM of total 
naifamaJ RAO suppoit, and 00 Fedend funding by agency a^ 
cimcter of work, and iuppoct to lonvmities and colleges. AI^ 
shown lie compaiiscjs betweoi support for defense and non- 
defense RAO activities. 

!Vmor Findlnsi: 

In 1983. Fedenl RAO obligattoos ate expected to inoease by 
$6.5 billion over FY 1984, or 14%. Over the 1975-85 decade, 
growth in 1^ is second cmly to tbe 18% incvrase le^isteied 
between 1983 and 1984. In ooosfam doOv taaa, die 1983 
increase of 9% continues a growdi patteni stalled in 1984 diat 
followed Sat RAD budgets during die previous eight yean. The 
Department of Defense, widi an estima»i 22% increase in 1983 
RAD obligatiof». advances more dum any odier a^icy. fol- 
lowed by NSF widi growdi cf 14%. Over die 1973-83 decade 

most the growdi expeiienced by the Department of Defense 
has occ ur red in tbe Ima half. 



ries as basic rcscarrfc, applied research, devdopmcai, perfwnj- 
»ug sectors, fields of science, and geogntpbic (State) 
disorilHition. 



SRS (^rganizatioa: 

RAD Eccmomic Stwlies Sectkm/Oovanment Studies Gioup 

iindtotkn/lVindpal Investfgaion 

[Intramural} 

Andteb^: 

Federai RAD Funding: The 1975-85 Decade, Special Repeat, 
Mardi 1984. availaMe frmn die SRS/Edittmal md Inquiries 
Unit. 



Ihe wvcy is a lecurring one, using a qtiestratoniie diat is sent 
anouaBy to all Fedenl agenda dw suppfxi RAD proftams. 

Agency subdivisiOTs that respond to the survey are, for dK most 
pait. budget offices where records are maintained of pot and 
oogohig prognmi levels and latest budget request levels. Re- 
sponses to die 1983-85 OfehnneXXXai)airwy were received 
and reviewed by NSF by m&l-July 1984. They woe pracessed 
by cooqiiaer in die form cf 133 detailed aiaisiiual tables. 

M^for FIndbigr. 
NA 



R&D Economic Studies Secdmi (RDESSKSovenim»t Studies 

Indtutkm/Prindpnl Investigator: 

nmranmral] 

Federal Funds far Research aad DevelopmenS. Fiscal Years 
I9S3, 1984, and 1^, \Umne XXXm. Detailed SlMistlcal 
Thbtes, will be i^iud in fade 1984 and will be availaUe fiom die 
National Tbdmical Infonntfitm Seivke. Springfield. Vhginia 
22161 , and SRS/EdHorial Old Inpnries Unit; Fcd^Ai^ 
Research and DeveUgmunt, Himrkal Tables: Fiscal Yean 
19C7-85 is impublisbed and will be available gratis by De- 
ccB^bcr 1^ from RDESS/Govonmoit Studies Gtoop, upon 
request. A Pinal RepcKt based on tbe Volume XXXm survey 
will be public orly m 1983. Highttgha wiU be published 
late in 1984 and available fiom SRS/Edittirial and Inquiries 
Unit. 



PROJECT: 

FafersI RAD IVo^wns by Budget F^mctkm, FY 



raOJECT: 

Mend R&D fim^ FY 1983^ 
Oiifecflve: 

lb devetop comprehensive date and aoriyses of fitnding levels 
RAD and RAD pkia ixogrfm of Fedend ^Bodes in the 
1^ baij^. "fo pres^ daM md raafyna baaec! 08 1 raney of 
idl agmcks qxMScmng RAD ptugiami, covering such cal^o* 



CN^ccllw: 

lb piovye a ccmiptete overview of Fedosl RAD program 
pl»a^ aad to of&r s recoid of amoams re^ie^ in die 1^ 
bi^^. AIki to alfonl a v^ of RAD amois^ as shan» of total 
bwlg^ hnictim saaotm&t mA to (Hovide a mems of qu^y 
assessing relative priorities given to various R&D functional 
areas and various RAD pro^ims within die Fe^ral R&D total. 
Tbprovfateaba^forlgi^ii^tBickofsubseq a c at coBgfca^iMl 
sppropriatkMi actions subsequent to the budget presentation. 
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in n» 1985 Fedeni ha^ ^ tadfec ft»^. oe 
accon^umxl by totef descfipii(»N of fondnig dmnges for qie- 
cific pn^iams. 

Kfetbod: 

Sourer tfft md i ng data ww et epu t te provided by flgtgencfesfo 
the Office of Management and Budget for "Special Analysis K: 
Research and DBveIo|»ient" in the 198S budget, ptesraled in 
lanuary 1984, plus agency bi^get justiilc«ti(Ri documents pre- 
pared for die Qmgress. and some intom^ion provided infc»<- 
nully by some of die smalter R&D support agencies. The data 
were developed and amnged by bud^ fuoctiffii by NSF/SRS 
staff, and descriptions cS budget changes were produced from 
iMMlgA documents. 

M^or Fhidlngs: 

Total R&D Inidget aithoiity for all R&D frntgrams, as proposed 
in the I98S budget, is $52,660 million, 19% hi^ dian the 
1984 total of S44.367 million, allowing for COTsiftoable teal 
growth. Tliis iiKTease contreMs witfi die 10% increase in 1985 
budget authority in the overall F«teral budget. The 1985 budget 
rei»ments ctrntinued high (mcaity fw r^earch aiKl (tevelopn»nt 
88 relevant to die Nati<m*s t«ig-tnm well-bdng. Fetteral R&D 
sui^x»rt vm targ^ed e^Kcially at nati(H»l defbise ami l»sic 
research, ^tdiin basic researdi sporial em]diasis was given to 
die fdiysical sdeiKCs and aigiiKcring to immde tte fiound^mi 
fOT die achievements ci long-tenn naticmal dijectives ci a strong 
defense and eccmomic security. At the same time, dw 1985 
budget oMitiniKs to propose iwluctions in ncarcr-terro R&D 
{migrams that are not omsideml an apinoim^ Fetl^al re^n- 
sibility. These reductions occur in a number of programs and 
8gG»u:ies, iiKluding neare^tmn, techno logy -development pro- 
grams widiin energy and natural resources and aivinmromt. 
R&D prtoriti^, measured in terms of Glares of d» total held by 
various functional areas, have continued to shift over the 
1983-85 poiod, widi the mo^ dram^c change o«»rring in 
n^iooal defense. Thisfunctt(mal8reaaccoumedflmr64%oftl» 
total in 1983, dicn grew to 66% in 1984 and 70% in die 1985 
budget. 



Reqions&te SBS CNr gaida rtioai 

R&D Economic Studio Sation/Ooverament Studies Group 

Instilutlon/PHndpal Investigntor: 

{ifttramural] 

Federal RAD Fmding by Bmtget Fimction: Fixal Years 
1983-85, Rtpon, March 1984, availaUe fiom SRS/Edift»iai 
md Inquires UnU. 
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mUECT: 

Mend Sappatt to Universities, CoBcges, and Se- 
lected Pkmpnfit Iratttntkiiis, FY 1982 

Ofejective: 

To develop annual data from die Federal agencies believed to 
fund the largest programs in support oS arademic science/engi- 
neering (S/E) activities, paiticularty research and develoi»nent. 

Method: 

Ftfto^i agoicies received instntction booklefs and in s ritutiomil 
Code Books defining the obligations and disciplines coocqpcd 
for FY 1982. There were fourdMaelcnicnt8:Agcacy, academic 
in^tuticm, disaplioe, and activity (r^eareh and development, 
R&D plant, facilities/e(iuii»nent, feUowabipa/traineeihips/ 
training grants, ^neral S/E suppcHt, and odier S/E and non S/E 
a^vitto). TIk airvey was cksei oat June 1^. 

Mi^or Fiodlttgi: 

CAligations from Fnteal agencies to universities and colleges 
from FY 1981 to FY 1982 increased by 13% (5% fai constant 
1972 dollars), in contrast to a 7% decrease (15% in constant 
doUais) firom FY 1980 to FY 1981. Hmdlng fior noo-S/E pro- 
grams laigety made up ni direct stw^ fimuKial assi^ai^, 
increased by 23% in real-dollar tmm, but R&D support from 
1981 to 1982 declined by neuly 4% in real dollars. 

Reipoiiiible SRS OrfuiaCioa: 

R&D Economic Studies Section (RDESSVUniversities and 
Nm^ne^ In^ituti<»is StiuIiM Group 

Inatttntioii/FHiie^ Investigator; 

[Intramural] 

AmBildtty: 

"Federal Acattemk CH^Ugatims Increased by 13% in 1982. 5% 
in Real Dolhus," Him^^ NSF 84-305, April 26, 1984, 
availabte fnm SRS/Editorial and Imiuii^ Unit; Feikrai Sup- 
port » Universities, C<^ges, and Selected Noapn^ InstUu- 
timts, Fisctd Vkar 1982, Final R^, NSF 84-315. July 1984, 
win be BvailaMe fnm Nidiooal Ibdmkal Infonnttioo Smice, 
Springfidd, ^iginia 22161, «id is avaibdile firom SRS/Edi- 
twial and Inquiries Unit. Accen to die public-use tapes and 
documeatatioo for their use are described in the Dam User 
GuUk and Addratbtm, Dwember 1983, avitilaNe fotmi the 
Rl^SS/Univefaities and NfHii»vm Institutions Studies Groa|x 

PROJECT: 

Rdcnl Support to Unhw-^ties, CoOeses, arv! Se- 
tedcd Nonptratt ImtitatioiB, FY 1983 

(N^adNfx 

lb develop annual data fnm the Federal agencks believed to 
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fund the largest prognuna in sitpport of academic scttiK^eiigi* 

Code Books ckflning ibt c^igatioQs and discipUaes cmmnied 
fo^FY 1^3. Tterewatf(Mirdtiaetai«ns:Ageaey,acadaiite 
institutkm^ disctpHne* rad activity (ftmrdi and (fevdofmott^ 
R&D plane, tmttnictional faciliti^equipTOiitt ficllowshtps/ 
tniifle^ips/tiamuig gfaots , gaterU S/E ^if^iort^ and otber S/E 
and noii-&€ activitks). Tte s^uv^ wasclc^ cwt in iimc 

NA 



Hwpomtblr SRS Orgairfadkm: 

iUB^ E^mmite ^ato Se^im/Uni¥m»^ ^ Ne«|m^ 1^ 
Stations StiK^ Gimip 

iBrtttmkm/PHiic^ InmtigitfiNr: 
flmiBintirall 

AraflaUtty: 

Tte Final Report for FY 1983 will include Detailed Statistical 
Ibbtes, ami it is antidpated that this rep(M ami the ^jgi^ 
FY 1983 will be publisted in sumnmr 198S. It will be available 
from SRS/Editcmal mi Iiupiiria» Unit. 
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HK>JECT: 

De¥eloptiig Strategies §x Augmentiiig Response to 
the NSF Industrial R&D Snrv^ 

Objective: 

To learn whether tl^ rerspmse rate to NSF s annual survey cf 
industrial research ami developn^nt can be inqnToved by analyz- 
ing xIk decision-making processes by which firms (tetermine the 
extent of their participation in nonmandaiory Government 
surveys. 

Metltod: 

Tte fmject included onstte and telef^ne discussicHis with 
company ctfficials ^of randomly selected major R&D-perfor- 
nwrs) responsible for setting ^npor^ policy on resp<mse to 
Government surveys. Based on these discussions, TARP, Inc., 
identified four models d the decision-making {mKess, de- 
veloped strategies designed to mc^vate decision makers to 
encourage their comities' full participaticm in the surv^, ami 
tested these strategies to determine if the response rate could be 
improved. 

M^for Finding: 

Several deterrants to response were identified including un- 
availability of data requested^ resource constraints, ami lack of 
perceived benefits to the comity from participating in the 
survey. Several erf* the strategies proposed and tested, however, 
may have some potential for improving rraponse. TWo ctf these 
strategies are encouraging better cominunic^on within com- 
panies between data users ami actual respondents, and enlisting 
the assistance of a few trade associations by asking them to 
endorse the survey. 

Respimslble SRS Organintfon: 

R&D Economic Studies Section (RDESS)/lndustry Studies 
Gmup 

Institution/Principal Investigator: 
TARR Inc./John A. Gcxxlman 

Availability: 

Available from RDESS/lndustry Studies Group. 



PROJECT: 

Dollar Value of R&D Expenditures Abroad 
Objective: 

To discuss why foreign affiliates of U.S. firms conduct researcfi 
and development overseas, and to examine the factors affecting 
the recent rate of growth of U.S. research and development 
performed abn>ad. 



Metliod: 

The rqxnt is based on mail respcMises to an inquiry sent to the 
NSF's Imlustrial 1^1 on Science and Ibchnology, and inter- 
views with R&D officials of several major R&D-performing 
Industrie. The (mrticipants were asked to estimate the ^wtfi in 
company R&D otpeiubtiires abroad during 1983 and 1984» to 
explain the factc»s bdiind proj^ted changes , ami to evaluate die 
effect of recent tax changes on R&D activities conducted 
abroad. 

MflJcNT flmlings: 

Responses from itK {Anticipants indicated that tte growth of 
research and developnmit owrseas is primarily tied to site- 
specific manu.ffirturing and sales needs. Many U.S. muttina- 
tional firms are increasingly undertaldng R&D activities over- 
seas to benefit from the technologk:al advance being made by 
researchers in (^her countries. The leveling-irfT of the dollar 
vali» (tf U.S. company-fimded research ami develoment per- 
fommi overseas during 1981 and 1982, which followed an 
average annual growth rate of 16% between 1974 and 1980, was 
not ^tributed to a deemfrfiasis of research and development. 
Rather, it was principally caused by the appreciation of the U.S. 
dollar relative to other currencies, and tl^ recession-induced 
decreases in revenue from overseas production. 

Resprasible SRS (h^^ntntfon: 

R&D Economic Studies Sectic^Industry Smdies Group 

Institutira/Principal Invest^or: 

I Intramural I 

AvaiiabUKy: 

"Dollar Value of U.S. R&D Expenditures Overseas Declined in 
mir Highlights, NSF 83-329, December 30, 1983, available 
from SRS/Editorial and Inquiries Unit. 

PROJECT: 

Estimates of Company-ftinded Industrial R&D Ex- 
penditures for 1984 ai d 1985 

Objective: 

To provide estimates of com(»nies* own financing of researtli 
and developnwnt in major industries for I984-8S am! to outline 
the fmnors, such as the Economic Recovery Tax Act (ERTA) erf 
198K that affect the funding of these activities. 

Method: 

The report is based on information obtained from two sources: 
( 1 ) Mail responses to an inquiry sent to members of the NSF 
Industrial ftnel on Science and Technology, and {2} interviews 
with R&D officials representing firms in the major R&D-per- 
forming industries. Of the 102 company representatives con- 
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tacted during April-June 1984, repites war receive from 86. 
The nespondrats wot askoi to Canute die growth, if any, in 
company-funded R&D expendituirs wet tte previcHis y^ for 
I4H4 and 1985, and to identify the factors ttey believed to be 
responsible fw any changes. were also asked to assess the 
effect on their R&D budget of R&D tax credits from ERTA. 

Mi^or Findings: 

Total company-funded expenditures for research and develop- 
n^nt in tfie United States are estimated to be $49 billicm in 1984, 
an increase of about 12% over 1983. As mid- 1984, tmm 
com{mny R&D officials are anticipating the same rate of gnmth 
in research and development fc^ 1985. Iwtors behind these 
overall R&D expenditure growth rat^ are imrreased c<mfi<fence 
in the ecom^my as a whole, and a renewed commitn^t to 
research and iteveloinmnt as a imans to ensure future fooRts ami 
market share. About one-third of the respondents said that their 
R&D budgets were influemred by the R&D tax credits in ERTA. 

Respcmsible SRS Organizitfira: 

R&D Economic Studies Secfion/lndustry Studies Group 

Institution/Principal Investigator: 

I Intramural I 

AvailabUity: 

"Plans for Company- Rinded Reseaixrh and Development Show 
12^^ Annual Increases Through 1985/* Highlights, NSF 
84^329, October 15, 1984. available from SRS/Editorial and 
inquiries Unit. 

PROJECT: 

Impsct of Foreign R&D Flmding on U.S. PHvate 
R&D Speniliiig 

Objective: 

Tt> examine the impact of foreign expenditures on industrial 
research and development. It is hypothesized that industrial 
research and development in Jaf^ and in Europe will elicit a 
competitive response in the United States. 

Method: 

Hxpenditures on industrial research and development in .bpan 
and in Europe are include in regressicm equations wtere i^v^ 
R&D expenditure in the United Stares is the dependem variable. 
Data on scientists and engineers engaged in research and en- 
velopment in industry are used to confirm the results of tte first 
phase. 

MgjoT Findings: 

The ability of regression models to predict private industrial 
K&D expenditures tends to improve wten foreign R&D expen- 



ditures are included: &{»mse industrial research and develop- 
mrat ^ipears to elkit a sinmger reactimi from U.S. Biros than 
does European R&D expenditures. There is evidence th^ imius- 
trial R&D expenditures by different countries are 
interdepemfent. 

Rcvoosttite SRS OrganizirtioQ: 

Science Indicates Unit 

Intfttntifm/iViiidiwl lovediga^: 

National Planning Association/Nester Teileckyj 

Availabittty: 

Final report expected in March 1985. 
PROJECT: 

New PiiUk Stock Offierings in SmaO, High-'Rch- 
notogy Cmnpantes 

Obifective: 

To prepare tabulations representing new public offerings and 
subsequent offerings of stock in small, high-technology com- 
(Wiies from 1976 to 1983. 

Method: 

The data are to be taken from a computer data bank on public 
stock offerings maintained by the contr^ton CXferings will be 
classified in accordance with the Standard Industrial 
Classific^ion. 

Mi^or Findings: 

Financings increased sharply from 1976 to 1983. 

ReqNmsnile SRS CN^izitttiHi: 

Science Indicalors Unit 

Institutiim/Pdiicipal Investigator: 

Securities Dma Company, Inc. /Robert Bing 

AvaUabttity: 

Report available for examination in the SRS/Science Indicators 
Unit. 

Research and De%'d(^ii^ in Industry, 1982 

Oltiectivt: 

To fHiovide data on the resources allocated to research and 
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ffcvelopment by domestic lirnis. Thcx sC^istics arc publfsl^d 
annually ami present htstc^cal trend informiaton in iKlditifHi to 
current survey-year d^. 

Method: 

The annual survey vS industrial research and develqin^nt is 
conducted by the Bureai at (be Census for NSF. Comfwies 
surveyed are selected from a sample cf 15.000 companies. All 
manufacturing and selected nonmanufacturing companies with 
500 or more employees are surwyed evtry yean tk)% with 
fewer than 500 employees are surv^ed H mts ctepending upon 
the industry and upon their expemiitures for research and de- 
velopment. When companies (to not provitte tte requestol d^. 
the Census Bureau estimates their expemlitures, based on earlier 
reports and/or industry averages. 

ivmw FiiMliiigs: 

Indusnial R&D expenditures UMaled $59 billion in 1982, a 
constant-dollar increase cf 7.3% over the prevtiHis yearns lev^t. 
This rate of growth was significantly higter ttan the 5.5% 
average annual rate recorded between 1975 aiui 1981. Despite 
the recession, companies* own R&D funding rc»e 6% in real 
terms during 1982. In »tdition« led by an imrrease in funding 
from the Defwtment ^ Defense, Federal suf^xnt of industrial 
R&D activities rose even faster than private financing in 1982 — 
10% in constant dollars. The increase in total industrial R&D 
expenditures, combined with level na sales, cmised tte omall 
R&D ftimls/mt sales ratio to jump from 3.1% in 198 1 to 9.7% in 
1982, This was the largest annual change ever recorded in the 
25-year history this data series. Tte number of full-time- 
equivalent R&D scientists and engimers increased 5% in 1982 
to 536,000, 

RespiMisible SRS Oqjaolztfton: 

R&D Economic Smdies Section/Imtustry Smdies Group 

Institutiim/Prindiral Inve^igator: 

f Intramural} 

AvaUabUtty 

''Despite Recession. Companies' Own R&D Rinding Rose 1 3% 
During mir HigMights, NSF 84-314, May 14. 1984. avail- 
able from SRS/Editorial and Inquiries Unit. Detailed Statistical 
Ihbles. NSF 84-325, available late 1984 from SRS/Editmial and 
Inquiries Unit. 



ITOJECT: 

R&D Expenditiires in the Service IndiKtries 
Objective: 

To develop bener a>timmes cf currmt soviet-sector R&D ex- 
penditures, and to recommemi methodology for cmtinued im- 



provement in the measurement of scrvicc-sKlor R&D activities. 
In additicm, some insight wilt be gaimd into tte rationale by 
which service-sector managers determine R&D funding levels. 

Mettml: 

The research will be conducted in Juee stages: (i) Service- 
iiKlustry manageiB in fiw service industries, will be interviewed 
in an attempt to understaml their decision imKess with respect to 
R&D expenditures; (2) using extant data. 100 manufacturing 
companies will be analyzed to estimate the imipmtioo ci their 
R&D expenditures spent by tteir service-sector compcmnts; 
and (3) the results will be integrated ami studied to gain insight 
into tte potential impact of the service sectw w tot^ research 
ami (fevdofmvnt, as well as into the possibility ttf revising the 
n^thodolc^ to imfRvve data collection cm tte R&D activities 
service industries. 

M^lor Findini^ 
NA 

Reqmistbk SRS Organiztfiim: 

R&D Eomomic Studio Section/Industry Studies Group 

Institutioa/Prindpal Investigator: 

Coopo- and Company/Ckrshon Coc^ 

AvattabiUty: 

R^lts may be ol^ined in 1985 fmm SRS/Editorial ami Inquir- 
ies Unit. 

PIKIJECr: 

Dnmds in R&D limited IMnerdiips 
Objective: 

To collect data on tte »tent and structure of R&D limited 
partnerships (RDLP^), and to evaluate ti^ {Hiobable nm^rm 
growth charactoistics erf this fumling nxchanism. tht value cS 
using data on RDLP's to serve as indicators of technical activity 
wilt also be explored. The soidy will provicfe valuable data and 
insight on a new and growing ^rce of R&D funding in dw 
indu^al sector, which is tf» major performer of r^earch and 
(kvelopnttint in tte United States. 

Mettod: 

The report will be tw»^ on interviews with dftcials both tii 
companies usin^ the RDLP mechanism and of investment 
hous^. The Principal Inv^igator will also cooperate with otlw 
Gomnment agenci^ concent with RDLP*s and will use tt^tr 
infmnation as ap|m:^mate. Tte d^ collected will iiKlude 
amcHim and scnirc^ of fumls. trchnical fields siqiported, scnirce 
of technical ooncept, and fracticms of funds earmarked for 
research and development. 
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NA 

RcsponsiUe SRS OrganiiiaioD: 

R&D Economic Studies Section/Industry Studies Group 

lflstttuti€iii/Prlnd|Md lowsdsitor: 

New York Untvcr&ity/Herhert I* Hisfeld 

AvaOability: 

Eariy 1 985 from SRS/Edicorial ami Inquiries Unit. 

PROJECT: 

IV^ends In Small Companfe^ R&D EsqieiKUtures 
Objective: 

To provide and analyze data on the resourm allocate to re- 
scanrh and development by companies with fewer than 500 
cmployees.H^ data cover the years 1971, 1976, and 1981, and 
are presented by individual industry. 

Method: 

The data cited in this study were contained in a special talnilation 
from the annual survey of industrial research and developnmitt 
which is conducted by the Bureau of tte Cdisus for NSF. R&O 
data were collected from firms with fewer than i ,000 employees 
and less than $1 million in R&D expemiitures only for thrae 
years— 1971. 1976, and 1981 — in which a new sample was 
drawn. Data for this group of companies were estimate in <Mher 
years. 

Mtkiw Findii^: 

R&D-performing ctmipanies with fewer than SOO emplc^ees 
spent SI .8 billion of their own and Fedoal funds on r^ewch asH! 
development in 1981, less than 4% ctf UM industrial R&D 
expenditures in that year. Small mmmanufacturing firms, in- 
eluding COTimercial labcrotories, service-oriented businesses, 
and mining com|mnies, were responsible fm abnost cm-founh 
of these expcmiitures. Small R&D*p^ormm lecei^ $356 
million, 2% all Fnleral R&D fumis awaitted to indui^ in 
1981 . This level is expected to fix during tte eighth as small 
companies benefit from the Small Business Innovation Develc^ 
ment Act. The ratio of total R&D esipemiitines to i^t sales for 



small R&D-peforming manufacturing firms was 1 .5% in 1981 « 
compared with 3.2% foi all rompanks. Firms with few^than 
SOO empic^ees emfdo)^ 32,000 full-tinw-equivalent R&D sci- 
entists aiKi engineers, over 6% of die total number working in all 
U.S. industrial laboraKmes in 1981. 

RcsfMHislble SRS Organfaeatkm: 

R&D Economic Studies Section (RDHSS)/lndustry Studies 
Group 

In^tothm/PrliHripal lovwtfgaUir: 
[Intramural] 

AvftUablUty: 

Ihends in Small Ompanies R&D Ex^nditunps, Repent, NSF 
84-324, June 1984, ^lable from RDESS/lndustry Studies 
Group. 



PROJECT: 

Vbiture Capital Investment in SmaU, High-Tteh- 
nology Companies 

Objective: 

lb estimate tc^ annual funding of small companies by venture 
capital firms, and to estimate the funding of high-technology 
companies by field of technology. 

MHhod: 

A data base« that covers new financing by venture capital com- 
panies, is used to provide statistical summaries. 

M^ior Fbtdln^: 
NA 

ReqK»^Me SRS Organfzatimi: 

Science Indicators Unit 

Itt^itutkMi/i^inciiNd Invertigatu. . 

Venture Economics/Norman D, fust 

AvidtebflUy: 

Venturt Capital Investment TYends: 1981-1983, will be available 
for inspection in SRS/Science Indicators Unit in late 1984. 
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PROJECT: 

NSF BasdiiK Survey rf M^Hir Aca^ 
Instnunoits in AcHleiiiic Settiiigs 

Objective: 

lb (fevelop quancitaitve indicators of ike status of, ai^ i^cd for, 
equipn^t for scientific research in U.S, untvcrsiti^ and col- 
leges ttm)ugh a naticmally represent^ ve »trvey ctf higter educa* 
tton institutions. 

Mettiod: 

The contractor is conducting a stratified {nobability sample 43 
universities from a universe of the afqnroximately 160 largest 
academic R&D perfonwrs. During Phase I of tte survey, cte* 
partn^nts within universities were sut^ampled in tte (rfiysical 
and computer sciok^ and engiMering to collect information 
on equipment costing between $10,000 aiul $1,000,000. This 
study is based on the "Instruimntatitm Indicat(»s Feasibility 
Study" complete for NSF by W&m, Inc. , in early 1982. Phase 
II (rf this projected 3-year stwly wUI subsample ckpartn^nts 
within universities in tte biological, agricuilural, environmen* 
tal, and medical sciences. 

Majw Fbidin^: 

University researchers classified about one-fourth of the items 
in their 1982 research equipment inventories as (rf>soIete and no 
longer in use. Of all academic i^search equipnwnt listed in the 
1982 inventories, only 18% was characterized as "state-of-the- 
art/' More than 90% of departmental chairpersoi^ in each of the 
three surveyed fields reported that the lack of equipment inhib- 
ited the conduct of critical research. lWo*thirds of all ^ademic 
rcscaah systems were squired partly or entirely with Federal 
funds. 

Responsible SRS Organization: 

RSlO Economic Studies Section/Universities and Nonprofit In- 
stitutions Studies GrouD 

knstitution/IMncip^ Investigator: 

Westai. Inc./l^ce Hodes 

Availability: 

"One-fourth of Academic Research Equipment Classified Ob- 
solete,' HiKhlighis. NSF 84-312, April 18, 1984, available 
from SRS/Edtturial and Inquiries Unit. Other ]HibIications re- 
sulting from this survey are projected to be avail^Ie from SRS/ 
Hditoria! and Inquiries Unit during 1984. 

PROJECT: 

R&D Fbnds in Academic Scfence and EiqgiiieeHiig, 
FY 1982 

Objective: 

To collect annual data from academic institutiot^s spen g over 



$^/J00 for sef^rately budgeted research and (tevelopn^nt. 
Mftbid: 

FY 1982 dabi were tabul^ed ami analyzed cm the tasis of 
respond to questionnaires from 8 1 % (rf* the S63 iiu^tutions and 
their affili^ad federally financed R&D centm. Thoe were 
several data elemoits: &iurce of suppnt, amrant allocated to 
Xmvc research, total and fnlerally financed R&D expenditures 
by discipltne, research equipnwnt expenditures from separ^ly 
tHidgeted R&D funds by disciplii^, and coital expenditures fw 
scientific and engin^ring (S/E) activities. The survey was 
closed CHit in July 1^3. 

M^for Fli^^: 

Acfuiemic separately Inidgeled R&D expenditures in FY 1982 in 
ccHistant 1972 (deflate) dollars showed no n^asurable diange 
ovo^ FY 1981 levels. Federally functed R&D sui^Mxt showed a 
3% constant-dollar decrease during the same tin». Industry 
funding ^ academic research and ttevelc^ment was up by 6% in 
constant dollars. Academic basic research npenditures de* 
creased by 1% in constant dollars but ccuuinued to account for 
two4hird5 of all academic R&D activities, Expenditines for S/E 
research equipnmit amounted for about 6% q& total academic 
R&D spending. 

Ke^MmdMe SRS Ori^^eittfcm: 

R&D Economic Studies Section (RDESS)/(Jniversities and 
Nonpn^t Institutions Studies Group 

Inrtttutitm/Principal In^^gator: 

I Intramural I 

AvailabUity: 

"Non-f^ral Binding for Academic R&D Activities Increased 
ai Bister 1^ than I^ral Rmding in Fiscal Year 1982,** High- 
lights, NSF 84-307, April 27, 1984, and Academic Science/ 
Engineering: RAD Funds. Fiscal Year 1982, Detailed Statis- 
tical 1^}^, NSF 84-308, June 1983, National Ibchnicai Infor- 
mation Service, Si»ingfield, Virginia 22161, available from 
SRS/EditOTial and Inquiries Unit. Access to tt» public-use tapes 
and documentation for their use are described in the Data User 
Guide and Addendum, December 1983, a\^ilable from the 
RDESS/Universities and Nonprc^i Institutions Studies Group. 



PROJECT; 

R&D fluids in Academic Sdence and Engineering, 
FY 1983 

Objective: 

To collect data from academic institutions spending over 
$50,000 for separately budgetol neseanrh and (tevelopment. 
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fumting of science end technology 



Method: 

Over 560 mstitutioas and 19 affilialed federally finam^ R&D 
centers received (he qu^ofmair^ Ah^ the FY 1983 surv^. 
TImr were several data eteiMnts; Source of suf^XMl, aimnim 
allocated to basic research, total and federally fiimnced R&D 
expemlitures by discipIiK, research equipn^nt expendttiues 
from separately budgeted R&D fumls by disciplim, and cqittal 
expenditures for scientific and engineering activities. The sur- 
vey was closed out in June 1984. 

M^ior Finding: 
NA 



Responsibie SRS Organiurtlon: 

R&D Econcmiic Studies Section/Universities and Nonprcrfit In- 
stitutions Shidies Group 

In^ituticm/Prfaiciiml Investi^tor: 
I Intramural] 

Availability: 

It is anticipated that Detailed Statistical Tables will be published 
by summer 1 985 and will be available from SRS/EditcHial and 
Inquiries Unit. 
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ITOJECT: 

Methodology for tbe IntmiatioimI Comimrfeon of 
R&D Expenditures 

Objectiw: 

To assess and improve techniques for comparing R&D expen- 
ditures for different-sized countries. 

McCbod: 

There is no widely acce;^ way irf comparing R&D expen- 
ditures in different countries. It is difficult to compare nwasuie- 
mcnts in different national cmrencies: exchange rai^ reflect 
monetary phenomena, while currently available purchasing 
power parities place a low weight on R&D costs in the diffcient 
economies. Measures of R&D expoKlitwe as a pn^rticm of 
national Konomic activity have a comnK»] unit of me^ureroent 
(percentage), ami cmrect fw the diffistm size of the ecommii^ 
under study, but require a measuren^nt d the size of the 
n^ional economy. l\vo pmsible n»asures of n^onal eamcMnic 
size, gross national |Hoduct and gross don^tic product, aie 
evaluated for their theoretical relationship to R&D expen- 
ditures, consistency with the nMluxlologies of R&D dat^ col- 



lection, availability, and practical impact on the r^os to be 
analymi. 

Gross (ton^stic product ccnrcsponds best to the definitions used 
to rollect R&D expenditure data, and is availuole for the major 
countries ttiKlied in Science Indicatcrs. The gn^ natimal 
product, howevei; may be a better n^asure oS tte oppcmunities 
io( R&D expenditure, but com{mnible R&D data are avail- 
able. Tte ctoice would have had an inqmct cm tt^ analysis in 
Science Indicators— 1 982; the difference is insignificant, 
howevei; when revised and updated data are used. 

Responsitile SRS Of^aiiteirttoD: 

Science Indicates Unit 

ImtitiitHHi/PHTCipal Investigator: 

(Intraminal] 

Availabittfy: 

Naiioruil Ecammic Activity and the Comparison cfR&D Ex- 
pendintres in Countries cf Different Size. Will be available in 
eariy 198S from SRS/Science Micators Unit. 
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PROJECT: 

Aggregate Indkitfors of Ibdmcrfogy ami Tfecfandogy 
InnovatkHi 

Objective: 

To erteml the investigatOT's imvious study on computers to 
provick; a general tnettK)d for imasurifig tte mivamre of an 
industry » technological perfonnana thrcHigh tin^. 

Method: 

Three imlustnes will be selected from such possibiliti^ as 
general-purpose assembly rc4x^* logic analyzers, and ^lar 
energy. Data on firms will be collecf»l and used in fiffther 
stwlies technology transfer, tte effect of firm size on inno- 
v^i\«t^^ aiKl tte relation between R&D expenditure and 
innovation output. 

Cost is regressed against performance and date of intxtxtuction 
for all models of the techrH>logy. Performance will be n^asiued 
in tenm cS t)» value crf^ the product to users, and possibly will he 
calculated as a composite of a great number of technical 
variables. 



The n^hods can be classified into several groups. They pwb&- 
biy can be appli«l to technologic at my level of aggreption. 
The choice between n^thods ctepends on tte analyst's ne^, the 
peculiarities of tte data, and different ways of cot^eptualizing 
technological progress. All n^ttuxls require the use judgnmit 
and {mrfiessioiml familiarity with tt^ technolc^ ^udi^, ami all 
are hampered by the scarcity d^. 

IbqKmdl^ SRS Org«iizatk»: 

Science Indicators Unit 

Imtltiitfoa/PHi^INd InvcrtlptfiNr: 

University of Dayton/losefrii P. Martino 

AvaUabllity: 

Proceedings cf a Workshop an Technology Measuremenss Held 
at Dayton, Ohio, October 12-14, J9S3, available from the SRS/ 
Science Indicators Unit. 



M^lor Findings: 
NA 

Respcmsible SRS Organization: 

Science Indicators Unit 

Iitstitutfon/Principal Inve^igitfor: 

University of Texas/ Kenneth E. Knight 

AvailabUity: 

Final report expected in No^^mbcr 1985.^ 



PROJECT: 

Conference on Methods for Measuring Ibch- 
iMriogkal Progress 

Objective: 

To bring together experts who will discuss and compare various 
rmthods for measuring the advance in ituiividual technologies 
with time. 

Method: 

A workshop was held at which papers swre {nesented a'.u 
discussed. The workshop coordinator is prefwing a report that 
will include the present^ons and wmmaries cf the discussicm 
together with an evaluation tte iiKlividual m^ttods. 



PROJECT: 

Devek^mtent of a Medianisni for linking NSF In- 
di^rial R&D Data to OttKr Data Bases 

Otjecttve: 

To [Hioviite statistical data and the linking mechanism that can be 
used by researct^rs in analyzing the rclationshi[^ between R&D 
funding and other economic variables. 

Method: 

TtK Census Bureau will crei^ a mechanism for r^earehcrs to 
better utilin the NSF/Census Bureau industrial R&O data base 
for the years 1972-81 (collected on an en^iprise tmis) in 
conjuncti<»t with other econcmic d^ sets collect cm an 
establishment basis. To date, one of \hc major constraints in 
nmging the NSF R&D data base is that these data are collected 
by enterprise. This project will develop the n^hanism to en- 
able researchers to use the R&D data with other data sets 
(coU^led via a different reporting unit) and will pil<^ test the 
system to ensure validity. 

M^lor nndings: 
NA 

RcspimdMe SRS O.^gaiiiiitftoi: 

R&D Economic Studies Section (RDESSVIndustry Studies 
Group 

Institatiaii/PHi^pai Investigator: 
Bureau (rf tte Census/lohn R. Norsworthy 
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oiit|Kits ami ImfMcte 



Andiabttity: 

The initial data fite will be Gcmq^cd by fait 1984, ami tbepiloc 
tests oS the system will be ccmqrfetod by sf»ing 1985. Re- 
se jchers interested in acxessti^ data files shmild contact 
the RDESS/Industry Studies Groupi 



PROJECT: 

Development of New Indicators of Industrial 
InnoyaticMi 

Objective: 

To test the feasibility of expanding tte collection, analysis, aiKi 
dissemination of infonnation diat can serve as new indic^tcHs g( 
industrial innovative activity. 

Method: 

The investigator will collect data via a mail survey on new 
indicators of techiwlogical innovation from a large group of 
firms in the United States. This project builds upon two years of 
work al Massachussetts Institute of Ibchnology's Outer for 
Policy Alternatives that demcnistrated the feasibility of collect- 
ing a broacter range <^ data on industrial ini»>vatimi than is 
currently available. The need for tl^se da^ is based on tl^ fact 
that many activities olt^ than r^eairh and develofm^t — such 
as marketing research — a)ntrilnite to the innovstfira imxress in 
the private sector. The investig^r will compile and analyze the 
data collected, and debrief a subgroup of irspcmdents. 

M^for Findings: 
NA 

RcsponsiMe SRS Organizatton: 

R&D Economic Studies Section (RDESS)/Industry Studies 
Group 

lDStitutifMi/PHii€i|ial Investigator: 

Boston University/John A. Hansen 

AvalI«iMlity: 

An executive summary of the findings and copies of the final 
report will be available in I%11 1984 from RDESS/Iiuiustry 
Studies Groupi 



ITOJECT: 

The Measurnnent of DM^iuMiloglcai Chai^ 
Ob^ve: 

To extend tl^ auttor*s |nievi(His wmk so as to develop a method 
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of measuring techm^logical prepress. Tb apply the n^tod to 
fatm tractcm ami ainrraft. Tb compart the results with those 
obtaiwd by using other methods. 

Mettiod: 

For each technology, determine surfaces of ccmstant probability 
(tensity in terms of tte p^cmmuice variables. Dettnnim the 
distarce betwMn surfaces jHtd^abilistically by an ai^rii^mi of 
discriminant functions. This distaiK^ refrosents tte amount of 
progress from ow surface to am^her. Dimensional analysis was 
investiga^ as a way of reducing the numbo* of variables to be 
studied. 

M^for FlmUi^: 

Separate indices were developed to represent advaiKes in die 
deep structure and tte surface structure of the two technologies 
studied. The separate influences of incremental and radical 
innovaticH^ were stiulied, as well as tte inflwnce of the ad- 
vancm in different component technolc^es. Quantitati\« esti- 
mates were male of the effects erf these and odto* types of 
innovation (hi overall progress in bc^ technologies. 

Reqxmdble SRS Or^pwizatlon: 
Science Indicators Unit 

Inrtttati<WI¥inc4>al bi¥e$tig^on 
New York University/Devendra Sahal 

AvaOahility: 

Measures cf Technology^ available for inspection in SRS/Sci- 
eiKe Imiicators Unit. 

PROJECT: 

Measuring "fechnical Change Hirougli Plroduct 
Attributes 

Objective: 

To extend the investigator's previously developed m^od of 
n^^asuring the progms of a given t^hnology ovct time. The 
n^lKxt combines die important quantitative feature of the 
techm)logy into a single indot. Tb a|^ly tte improved n^iuxl to 
milling machines, turbine engines, and turbine*powered 
airiiimns. 

M^bod: 

A production-function n^thod was developed and impltment^ 
thnnigh regression. Cost of technological output was treated as a 
functiOT (rf technological charwrteristics and time. 

M^lor Findii^: 

The calculation produced anomalous results when the tech- 
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nological characteriMttc») cho«en were an array of technical prod- 
uct characteristics. Better results were obtained when a single 
variable representing utility to users was empl<^. 

RespoiKiblc SRS Or^izatton: 

Science Imlicators Unit 

Institutioii/Priiici|»l Investigittor: 
Rand Corpondion/ Arthur Alexander 

Availability: 

Measuring TechnohgUai Change of Heterogeneous Prttducts, 
available for inspection in SRS/Science Indicators Unit. 



PROJECT: 

Meaairing TbchnologkaJ Progress Through TVade- 
off Sur&ces 

Objective: 

To develop a measure of level of technological performance fw 
technologies that are characterized by imjre than one perfor- 
mance char»:teristic; to extend an existing method for this 
purpose. To apply the nwthod to four t^hnologies: power 
iransistori, propeller-driven aircraft, jet engines, and clipper 
ships. 

Method: 

For each technology, the devices are grouped into sets thai are 
equivalent in performance. Each set is fit with a tr«ieofrsurf»:« 
in multidimensional space. A distance n^asure betw^n the 
surfaces is defined to represent the degree erf int>gress from one 
to ancMher. 



mOJECT: 

FUentiiig bi the United States by \^rimi5 Countries 
in Variois Flekts of ItechiMdogy 

Objective: 

Tb provide current and time-senes data on patenting in the 
United Stat» for 55 product fields and 10 design^ technology 
fields, analyzed by country (rf origin, sector of patent owner, 
year <rf paent application, and year of patent grant. 

Method: 

Data are based on the computer file (rf patenting data (rf tlic 
Wfice <rf lischnology Assessment and IxMvcast. They arc con- 
verted from the fttent CMlice Gassification system to tJie Stan- 
dard bKiustrial Classification system for 55 fmxluct fields, by a 
revised concordance. 

M^tor Findings: 

Ctea covering d» years l%3-83 show the increasing impo^ 
tance oi foreign inventions and some decline in |Mtenting by 
U.S. industry, with increases simx 1979. 

Responstt^ SRS Organizatioii: 

Science Imticators Unit 

In!^ituti<Ni/Friiici|ml Investigator: 

Office of Ibchnology Assessment and Forecast, U.S. fttent and 
IVademaric Office/Jdin F Ibrai^c. 

AvailablUty: 

Patenting Thends in the United States and Other Countries: 
Fractional Count Report. 19631983 and OTAF Custom Report: 
Selected Technologies, 19691983, available from the SRS/ 
Science IiKlic^ors Unit in late 1984. 



Maim Finding: 

Families trf tradeoff surfaces were calcul^^ for each tech- 
nology. In some ca.scs, surfaces for different time periods inter- 
sected. The need was discovered to make sure that all relevant 
variables are included and that the variables used really are 
traded off against one another. 

RespoiBible SRS Organiratioa: 

Science Indicators Unit 

Instittition/Principal investigator: 

University trf Dayton/Joseph P. Martiiw 

AvailabUHy: 

An Investigation of the TYadecff Surface Technique jbr Tech- 
nology Measurement, available for inspection in SRS/Science 
Indicitfors Unit. 



PROJECT: 

Patent Office Concordance Review and Workshop 

To upd^ and improve the "ctmcordance," the computer pro- 
gram developed by the I^nt Office to convert patent counts 
classifi«i in terms erf tlw l^cnt Office classification system to 
the Standard Industrial Classification. 

Method: 

Complete docunKntation for the concordance will be (kveloped 
and studied. A wcnitshop erf experts in tlw use of patenting data 
made criticisms and suggestions. A final report to NSF will 
summarize these steps and make recommend^ons for changes 
in the c(Nic(»daiK«. Changes agreed upon will be implenwnted. 
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NA 

Rcspoiutblc SRS Orgulzatioa: 
Science Indicators Unit 

Insdtutkia/Priod{»l Inrestlgator: 

CXiiceftflfectmology AssessmmtamlFiHecast, U.S. Raentand 
Ikadeimifc Office/John F. Tkrapanc 

Final report will be available in late 1984 fn»n tbe SRS/Sctence 
Indicates Unit. 



PROJECT: 

Rdatiw Share of Wnrki FUents in N^iimal FUent 
Markets 

(Nijective: 

To study the lelative technical advanta^ ai ttie United States, as 
rejMescnted by {Anting data, in comparison wiA West C^- 
many. Japan, the United Kingdom, ami Frame, in varicnis 
product fields and in two time periods. 

Method: 

The international p^nt file provided by Derwent was u»d to 
determine the rates (rf patenting by these countries in various 
recipient countries in 1975-77 and 1980-82 in each of six R&D- 
intensive product fields, ami in two mmsc psoduci fields. 
Revealed Advantage Indices were calcui^ed and plotted to show 
the areas of U.S strength and %veakness and cbanj^ in diose 
areas. 

During the two periods studied, U.S. inventors placed a greater 
emphasis on patenting in the lasei; roicrobiok^-«ttymolo©r, 
drag, aiKl integrated circuit technologic than did invmtors in 
the rest (tf the worid. .&q»nese inventus woe {MtticuJariy ai^ve 
in the second period in integrated circuits, in keers, and b 
telecommunications, while inventors from West Germany 
placed relatively great emptosis on invnitifms related to intenial 
comlnisticm engims. 

Re^MNiribte SRS Orpmheafton: 

Science Imiicatms Unit 

ImtttiitkMi/FHiic^ Investigator: 

Office of Ibcbndogy Assessmeot and Forecast. U.S. PMent and 
IVademark Office/Jc^ F ItaqTUW 



Anaabfitty: 

Rekttive Shans cf yihrld Pmems in National Patent Markets, 
available from the National Technical Information Service, 
Springfield, Virginia 22161, PB 84-229780. $11.50 (paper 
copy). $4.50 (roicrofidie). 



PROJECT: 

University Patenting in tbe United States 
(njecfive: 

Tb provide tinK-soies data on |»tMting in the tq> 100 R&D 
universities in the United States, by institution, year of patent 
applif^on. and year (tf pHent grmt. 

Metbod: 

Data are drawn fiom tte data file the Office of TiM:h- 
nology As«ssnwnt ami Forec^ fax tte years 1969-83. Ana- 
lyses include an a^^nient cS patent cmtfrnt by R&D task of tte 
institution (based on total R&D expenditures in 1 982X control of 
tfK institution (|n^lic versos imvate), and type of institutional 
patent policy (e.g.. use versus nonuse of patent management 
organization). 

Rnponsilyte SRS Or^niiatlra: 

Sciemx Indicators Unit 

I^ftutfam/PriiKifNil bnvst^^aton 

Office of Tfechnology Assessment and forecast. U.S. latent and 
•ftademarit Office/John F Tferai^ne 

AvaUabOity: 

IkbulatiMis will be available for inspection in the SRS/Science 
Indicators Unit in late 1984. 
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PROJECT: 

Updating Indicators of Teclinological Innovation 
Ustag Rtfent Examiners' Citations 

(Hijective: 

lb nwasure inventive activity using patent statistics, differen- 
tiating between patents diat are significant technically and com- 
mercially, and tiKJse thm are less so. 

Method: 

Each ptfent is weighted by tlK number cS tinws it is cited 1^ 
examiners of sutisequent patents. All patents iswed during tl» 
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197 1 -TO period arc tneked to determine tlie number of examiner 
citoiiais received from p^em issasd in die 1971-82 period. 
The (Mtents aiv iisaggregaled by die country of nestdence of Uw 
inventw and of the assignee, and are gnwped into SS classes 
ctmesponding to an arrangenmit of die U.S. Standard IimIus' 
dial Classification. 

Mi^cN- FlraUiigs: 
NA 



fo^oDslble SRS Orswdzation: 

ScioMx Imik^tors Unit 

Institutioa/Pirincipal Invest^ator: 

Cmiputer Horizons, Inc./Mark P. Carpenter 

AvafiiMlity: 

A repwt will be agitable from the SRS/Scicnce Indicator 
late in 1984. 
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PROJECT: 

Co-Cltatlon Cluster Development as Science 
Investors 

Ofajective: 

lb develop a new indicate of scientific pn^ress based m co* 
citition cluster analysis m^tKxbilf^tra. 

Method: 

CcMritation clusters drawn from the Science CimfUm Index data 
base were serened to detemniite yea^to-year continuities. 
Quantitative characterises of di^ climters were mdkd to 
monitcH' impcvtant ctevelopmrats in reseaid) speciab^, as re- 
flected in tte research literatiat. 

This (Hoject has lesuhed in the mittmudion of intavyear cluster 
links ami the fcmnatira of all strings of clustm fouml in 10 
yearly sets of Science Ciiaiian Index co-citaticKi clusters, 
1970-79. The data base dius cteal^ can be regarded as a 
resource for the study of specialty de\«lc^m»it in the sciences 
and enginxring. 

Over the I970*s, alim^t ttute-fdHifths the co-citatiro clusta:s 
stiow continuity for al \em the following yeai, St^stical varia- 
bles thr weie exanuned include die following: impact, rcc^^y, 
intellectual focus, lit^atuit size and diqierston, imiividual pio* 
ductivity^ geographic focus, level of research (basic, ^lied), 
and cross-disciplinary orientation. 

RespmsiUe SRS Orgudaattai: 

Science Indicators Unit 

Imtitatkm/PrijK^ial Invcsl^lfn-: 

Institute for Scientific Informatiim/H. Roberts Coward 

AvallabUhy: 

Final report is availabte for inspection in the SRS/Science 
Indicstfors Unit. 



PROJECT: 

Crofis-Natifmal Bibliometrfc Comparisons 

Cttijectiw: 

To examine differences in the biblicmietric chaiacteristics d[ 
research papers from diffoent OHintries, field by field, in cntte^ 
to sec if tiiese differences significamly affect the intcipretation 
of current tniblication and citation indicators. 

Method: 

BiblicHTKtric analyses were OHkliKrted on imblictticms from 15 



countries using tte Science Citation Index smitre tapes. All of 
die citition dtta used in the crras-country analyses were de- 
wlqied from rt» oiact-nulctod citttion tspes. Tf^ (roject 
povided sevenU 1^ indicatxm (tf the cHi^Hit d'lcsau^h in^^ 
ing the rq>idity crfa natioii's use of rraeaich results in subse<{i^ 
laearch, inieniaticmal diffemKra in the use ctf basic nwnudi 
findings in a{^lied reseaidi, and change in the quantity of 
r^earcb described in the avovgenepcxrt. This pro^ also ^led 
»m» of the openoing assumfAions dial umfeilie rtH? litnature 
iiulicatofB used in tbt Science Indicators reports. 

M^for Findings: 

The basic-u>-applied charact^ of"* ttese researoh uiicles was 
fouiKl to be very sinular from country to country wtdiin fields, 
ami quite stable ov^ the 1973-79 period. In particular, die 
United States showed no significant differences from od^ 
cmntries taken as a gnmp. The hi^ citation r^ to U.S. 
research articles cannot be ascribed to diffierences in research 
lewl. 

An examination the length erf all articles in this set of science 
and techiKilogy journals stowed th^ those on the subject 
cl^mistry were the shimest, and those cm mathematics and 
cartii/spacc sciences were the longest. U.S. versus mwi-U.S. 
comparisons showed um die United States had sh<Kter papers in 
biology, wtereas it h^ longer papers in mathematics dian did 
iKm-U.S. countries. 

The results erf citing titw varied omsiderably by fieldt subfield, 
aiKl cwntry. Influential factors included number of citing arti- 
cles, number of articles to be cit^« ami the individual citing 
{mrfiles over time. 

R^ponsibie SRS Organization: 

Science Indicators Unit 

li»tituticm/PHi^[wl lomtigator: 
CcNnfHiter Horizons, liK./FrarKis Narin 

AvailBbUfty: 

Three reports are available from SRS/Science Indicators Unit: 
Variations in Research Level Across Country and Field, April 
1982; Variations in Number cf Pages Per Paper A 'ws Country. 
Field, and Year, July 1982; and Variations in tie^rence and 
Citation Time, Distribution and Spread Across Country and 
Field, June 1983. 



PROJECTi 

Indicators of the Rate of Advance s£ Science 
Objective: 

To create and validate quantitative indicators tl^ rate erf* 
»ivam:e of two different fields cH science — one rapidly advanc- 
ing (cyclic AMP) and one relatively slow-moving (photo- 
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%ynthe$ts) Kucntial key cvcnu in the development of the fields 
wilt be ideatified. 

Metlml: 

The most highly cited papers in tte fields arc identified ami then 
clustered by co-citalicm methods. Tte clusters, representing key 
events, arc mapped in two dimensions, by centroid scaling, to 
distribute them over time and to show their proximity to each 
otter. Publist^ reviews and interviews with experts in tte fields 
will serve to check the key events. 

M^Jot Ftikllnip: 
NA 

Itespcmillite SRS OfgAiUiaUoii: 

Science Indicators Unit 

InstltuJon/Prii^pal Invertl|pitur: 

Computer Horizons, Inc./Ellic^ Noma 

AvaUabUity: 

Final report expected in late 1985. 



PROJECT: 

Measuring the Growth of Knowledge in tiie Bio* 
medical Sciences 

Objective: 

To develop and lest bibliumctric techniques for measuring the 
gmwih and decline of scientific specialties in the biomedical 

tieid. 

Method: 

Research grants made by the National Institutes of Health will 
be divided into subject area specialties within biomedicinc. This 
will be done by cluster analysis of key words appearing in the 
grant titles and teams assigned by professional indcxers. 
Changes in cluster size will represent changes in the amount of 
work being done in the corresponding specialty. Interviews with 
senior scientists will be used to check the results of the cluster 
analysis. 



M^r Findings: 
NA 

Rcqxmsilite SRS Organiiatioo: 

Science Indicators Unit 

Instttntkm/Principal Investigator: 

StanfcHd University/Everen M. Rogers 

AvallabUfty: 

Final report expreted June 1985. 
PEOJECT; 

Updating aiid Maintaining Bibtfome&lc Di taSerfes 
CNdeetive: 

lb upd^e the statistical data set cf scientific and technical 
literatuie indicators usal in tte Science Indicaiors reports of the 
National Science Board. 

Method: 

Data from the 1973-82 Science Citation Index issued by the 
Institute for Scientific information will be con^>iIed into mea- 
sures and imiices of scientific and technical public^ions and 
citations. Data will be disaggregated by field and subfield, by 
countries of mithors and of journals, by levels of research (basic 
and an)Iied), and by U.S. R&D-performing sectors. They will 
also show tlw most w:tive institutions in each sector, and cooper- 
atively authored articles. 

M^for Finding; 

The major results of this ongoing data project appear in the 
National Science Board's Science Indicators reports. 

Responsible SRS Organization: 

Science Indic^ors Unit 

lastitution/Prindpal Investigator: 

Computer Horizons, Inc. /Marie R Carpenter 

Availability: 

Chta are available for inspection in the SRS/Science Indicators 
Unit. 
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outputi and Impact 



PIW)JECT: 

OiiU3Lu£!f<mal and Strategic Factors Affecting tKe 
Distribution «ii Returns from Innovation and Inter- 
national Tfechnotogy TVansfer 

Objective: 

To identify, measure, and analyze the factors that affect the 
ability of firms to profitably exploit innovations abroad. 

Method: 

The project will proceed in twt> steps. First, three industta s in 
the United States and in the United Kingdom will be studies 
qualitatively to identify important influences on the ability of 
firms to capture the profits that are earned when these innova- 
tions are transferred intemationaJly. Second, d^ on the factors 
thai were found to be important in the first phase will be 
collected and will be used in a regression model to predict the 
distribution of the returns from innovation in a fourth industry. 

M^Jor Findings: 
NA 

Responsible SRS Organization: 

Science Indicators Unit 

Institution/tYincipal Investigator: 

University of California. Berkeley/David J. Tecce 

Availability: 

A rcptirt shtnild be available from the SRS/Scicncc Indicators 
Unit during the Summer of 1986. 

PROJECT: 

The Relationship of Agricultural Research and De- 
velopment to Selected Sockieconomic Change in the 
Fkrni Sector 

Objective: 

To examine the impact of agricultural research and development 



on selected characteristics of the U S. farm sector and to assess 
iie validity and reliability of various agricultural R&D indica- 
lors such as expenditures and scientific personnel data. 

Method: 

The research focused on possible relationships between research 
and devek^ment and changes in farm commercialization and 
concentration and in the farm labor force for the Nation as a 
whole. The project examined different types of R&D output, 
levels of effort to diffuse such outputs, and the resultant effects. 
A simultaneous equaticm model was developed to test the vari- 
ous relationships. A compehensive longiiudinal d^ set was 
also create for research and dcvelopnwnt in the agricultural 
sector for the period 1915-73. 

M^ior Findiii^: 

Resiilts indicate thai publicly financed agricultural research and 
(tevelopn^nt has tend^ to imniease average farm si«, the 
number erf large farms (i.e. , farms of 1 ,000 + xitsl and large 
farms as a percent of all farms. TTw greatest impact was in the 
percent of large farms. With regard to commercialization and 
employ n^nt, it was found that r^arch and development was of 
little direct significance. The concentr^on of farming in large 
farms, however, appc^ars in turn to affect both commercialization 
and the size of the farm labor forc . In addition to funding, the 
investigators explored the relationship between the number of 
publications derived from publicly financed agricultural re- 
search and the concentration of farms. The number of total 
publications was found to be an effective predictor of increased 
farm concentration. Publications in scientific journals, however, 
fail^ to perform adequately as an indicator Further evaluation 
of this finding would seem to be necessary. 

Responsible SRS Organization: 

Science Indicators Unit 

Institution/Principal Investigator: 

University of Kentucky Research Foundation/Lawrence H. 
Busch 

Availability: 

Final repon is available for inspection in the SRS/Science 
Indicators Unit. 
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ouifMftsand fmiMCts 



PROJECT: 

Attitiides of the Attentive PubUc and of Nongovern- 
mental Policy Leaders Towards !ence and 

Oiyjcctivf: 

To {mxluce surwy data on the attitudes toward science and 
technology of several groups, including opinion leaders in sci- 
ence and technology (S/T) policy outside the Government and 
the portion ot' the public that is most interested in and informed 
about S/T issues. 

Metlmd: 

TWo questionnaires were (ksigned, partly overlapping the one 
used in the 1 979 tiational survey for Science Indicators, with the 
nationwide survey conducted by telephone. Responses were 
compared with those from the 1979 study. 

M^for Findings: 

Opinions were obtained from samples of the broad public, an 



67 

"^ntive iHiblic" knowledgeable about and interested in S/T 
issues, a poCentially attentive group, and opinion leaders in S/T 
policy outside tte Go^^mimnt. The atteniives' asscssnwnt erf 
the benefits from S/T was fcnitKi to be even nmre favorable than 
that (rf the geimral iniblic. with potential attentives falling in 
between. Bolicy leaders are still more favorably disposed and 
have a greater preference for basic, as opposed to applied, 
research. 

Res^N^ble SRS Organizittion: 

Science IndicatcH^ Unit 

Institutlm/Prfaiciiml Invesligatw: 

Northern Illim>is University/Jon D. Miller 

AvaUablitty 

A National Survey of the Non-Governmental Leadership of 
American Science and Technology and A National Survey of 
Public Aaitudes Toward Science and Technology, available 
for inspection in tt^ SRS/Science Indicators (Jnit. 
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technoiogy 



littMnatkHitl setenca and tvchnotogy 



PROJECT: 

Analysis of Japanese S/T Resources 
Objective: 

To exainiiw quantitative information on tte financial and human 
resources being invested in Japanese scientific and tech- 
nological (S/T) activities, and to (m)vi<te &T data on Japan that 
are m^rc detailed and mote comparable with U.S. ctefinitions 
than have been available (neviously. 

Method: 

HeieK^ore untkrutilized data on Japanese S/T resource will be 
compiled, evaluated, and analyzed. Various Japans survey 
instruments used to collect the data will be examiimi and 
compared. New .bf^n^ tin» soies that will be con^rvcted 
and compared with U.S. data iiKlucte those on the total number 
of scientifits and engineers cross-classified by subfietd and in- 
dustry group; tf^ Japanese scientists and engir^rs by occupa- 
tion, and sector, .bpamse expenditures on tmsic r^earch, and 
^amse academic institutions* R&D oipenditures. R^earch 
will be conducted in both the United States ami Japan. 

M^Jor Findings: 
NA 

Responsible SRS Organization: 

Office of the Director/International S/T Studies 

Institution/Piriiicipal Invert^aton 

University of Michigan/Gary Saxonhouse 

Availability: 

Final report is expected in Spring 1986. 



PROJECT: 

A Comparative Study of StT Personnel in Selected 
Highly Industrialized Countries 

Objective: 

To assemble data by which scientific and technical (S/T) person- 
nel in the United States can be comfmred with those oS the 
United Kingdom. France, and West Germany and to examine 
significant trends revealed by these comparative data for high 
ttx'hnt^logy ami critical industries. 

Metliod: 

The Principal Investigators visit«i the selected cmmtries and 
contacted representatives of industry, edi^ational institutions, 
and governments in order to ictentify existing ami future sources 
of data on S/T personml. Available S/T perscmiK^l data were 
collected from governmental and non-goveran^ntal schux^. 



su{^lemented by infomuaion coined from a wide body d 
literature on tte subject and from c^cials and recognized au- 
thorities in tlK: selecM countries and in af^nopriate interna- 
tional OTganiz^ons* A special effcHt was made to evaluate the 
data bases ami to supply backgrcniiKl on the comiwability of 
trends among tlie various cimntries. Ibends in the edi^aticm, 
training, aiKl utilization of S/T pmotu^l were analyzed each 
of the three European ccmiunes. Comparisms were m^ be- 
tween th^ countries and the United St^ to d^omii^ dif- 
ferei^es in tte suf^ly and ntilizaticm of S/T pmcmnel. 

M^itHT FIttdinss: 

Comparative data on tl^ number of natural scientists and engi- 
neers sho^*^ that in the early ]9W*s, tte United States hmi 2.6 
million natural scientists aiui engineers in tte I^iot force com- 
{mred widi 621 thousand fm West G^many, 633 tfacHisand for 
Framre, aiKl S92 diousand fc^ tte United Kingctom. Ahfacm^ 
the United States has mem natural scientists and ragineers in tlie 
labor force than tl^se three couirtries omibiMd, ttm U.S« im>- 
portion cf natural scientists ami engiimirs in the labw force in 
the early I9ra*s was abcnu ttm same as that ci odtCT anrntries. 

Exp^ interviewed in die cwrse of ttie study c^ree diat scien- 
tists and engineers in the United Static demonstr^ a highor 
degree d* nu)bility (geogr^ihic uad occui»tional) than do their 
counteiparts in the European countries. Engineers in France and 
West Germany more fluently move into tq> managen^ 
positions than do tht^ in the UniM Stat» aiKl tiie United 
Kingdom. Less ^tention is given in the United Stales to tlie 
systematic training of techniciaiu am! establishnmit €S stan- 
dards ttmi in the Eurqiean countries. Upd^ng of dcills c$ 
scioitists and engineers is also more systematic in tbt Eisxopcm 
countries than in the United States with special tax-suppwted 
programs, notably in France. In the United States, laigo* films 
often cany out swh training for dieir staff ami, more (rften than 
in Europe, it is up to the individual. 

Responsible SRS Oraaiiizirtkui: 

Office of die Director/InlOTiatstHial S/T Studies 

Inrtttut^m/Fdi^lHd Investigidor: 

Horizon Institute for Advamwl [^sign/Joseph Mintzes and 
William Ush 

AvaflabiUty: 

Comparison cf Scientific and Technical Personnel in the United 
States, France, West Germany and the United Kingdom, avail- 
able from SRS/Editonal and Inquiries Unit in early 1985. 

raOJECT: 

R&D Expenditures in Selected Industrialized 
Ccwntries 

Objective: 

To expand the R&D expenditure data base for select^ imlus- 
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International science and technology 



trialized countries, namely .bpan. West Germany, France, and 
the United Kingdom. 

Method: 

Onsite data teams will identify foreign data scnm^. will be 
collected through direct cm^cts with officials from various 
sectors including goveron^nt, iinlustry, higher ^iu:ation, and 
nonprt^t institutions. Reports, surveys, and other litmturc 
published in tlw national language will be examined. An nam- 
ination of (he comparability ctf tf» fmeign d^ will te done in 
terms (rfU.S. definitions aiKl concepts. Analytical analyses will 
be conducted on the foreign R&D data and comf^scms will be 
made with U.S. R&D data trends. 

NA 

Responsible SRS Organintion: 

Office of the Director/InternFiicHial S/T Studies 

Instttutkm/Priroiiwl InvestiggtiHns: 

SRI International/Catherine P. Ailes, Francis W. Rushing, and 
individual country data teams 

AvaUabUity: 

on lapan and West Gernwiy are expected in Spring 198S 
and on France and the United Kingdom in late 198S. 



PROJECT: 

Soviet R&D Statktks 

Objective: 

To provide updated statistics on R&D investments with par- 
ticular attention paid to R&D science and engineering (S/E) 
personnel in the Soviet Union. 

Method: 

Official Soviet data are analyzed at a disaggregated level and 
made compatible with U.S. data. Soviet S/E persOTial data are 
^justed to conform to the NSF concept of scientists and engi- 
neers employed in research and development. High and low 
estimates of the numbers of Soviet R&D scientists aiKl engineers 
are provided. 

M^Jor FimUngs: 

Soviet R&D investn^nts rose through the late sewnti^ and 
w«rc considerably larger than U.S. invesm^nts— b<^ in abso- 
lute numbers and in terms erf the sire of the economy. In 1984, 
the Soviet Union expen<ted about 27 billion rubles on r^earch 
and development. This represented 3.65% <rf th«ir poss na- 
tional prodiKl. Attemf^ were made to {^e^nt Soviet S/E per- 



sonnel data in ^xordance with U.S. definitions. There were 
between 1.4 and 1.6 million Soviet scientists and engin^rs 
engaged in research and development in 1984. The con- 
centratiai of R&D ^ientists ami engines in tte l^r force 
was the highest ctf any country: 9-10 R&D scientists and engi- 
neers for every 1,000 persons in the labor force in 1984. 

Re^NH^te SRS Organtz^on: 

Science Indictfors Unit 

b^uticm/Prliic^ial In¥e$tig8tor: 
Indiana University/Robert W. Campbell 

AvaHaUlity: 

Robert W. Campbell, Soviet R&D :^mistics. 1970-1983. Na^ 
ticmal Science Foundation, 1^3, available from SR^Editorial 
and Inquiries Unit. Pinevious reports by Robert CamjrtwU also 
have u^ful information and d^. See Soviet R&D Smtistics, 
1975-1982, NSF 82SP0636, National Ibchnical Information 
Service, Springfield, Virginia 22161, PB 84^223015, $10.00 
ip^per copy) and $4.50 (micnrfiche); Soviet R&D Statistics, 
1977-1980, NSF S0SP0727, National Technical Information 
Service, Springfield, Virginia 22161, PB 82-207408, $7.50 
(paper copy), $4.00 (micrc^che), and Reference Source on 
Soviet R&D Statistics, 1950-78, also available from SRS/Edi- 
torial and Inquiri^ Unit. 

PROJECT: 

U.S. and Japanese Ei^ii^ers: A Comparative Study 
(tf Indicators of Their Number, Quality, and 
Utilization 

Objective: 

To develop and analyze indicators of the number, quality, and 
utilization of U.S. and Japanese engineers. 

Method: 

Information cm U.S. ami Jqjanese enginms will be rompiled 
and c^oged frcmi existing data sources. Tl^se data will be 
critically evaluated ami analyze. New data on the career paths 
of comparable cohorts erf U.S. aiKl Japai^se engineers will be 
gathered and analyzed for the purpose of adding sul>stantive 
insights into these indicators. An evaluation of a sample of 
engineering curricula in tlw two countries will jmwide addi- 
ti(^ inform^on cm tiie training asKl knowledge base of engi- 
mers. Research will be comhict^ in both the United States anr 
iapan. 

M^Jor Flndinf^: 
NA 

Respmribte SRS OrganiatJon: 

Office (rf the Diitctor/lntemational S/T Studies 
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bfttmattonal sdwiM Mid ttchii^^ 
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Insttattkm/PHiidp^ loffstigilon: 

Caroegk Melloa Uaiver^ty/Heiiry R. Ptehler md iMmaid H. 
Lynn 

AvallabUity: 

Final ftport is expect in Summer cS 1986. 
PROJECT: 

\^ Gennan SAT Roooixcs 

Objective: 

To [m)victe quantitative infcmnation cm science ami technology 
(S/T) resources in West Ctermany. 

Method: 

S/r data from various senium were examined, conqnled, and 
imsented. West Goman national leports were utilized, as well 
as data from tte Organis^cm Eomomic Co*-<^)en^on aiKl 
Developn^nt. Comparisons weie trade with tl^ United States. 

Mgjw Fiiuiiiigs: 

In 1983, West Germany spent $10.5 btllicm in con^ant (1975) 
U.S. dollars on research and development. Although this 



anxxmt is mw:h smaller in al^lute toms than eiqprackd by the 
United States, the two countries' R&D investments are »milarly 
pnqpcmiottffie ft> their ecooomiM. The FOlto of R&D ei^iea- 
dituies to the gross ndicmal (sodtM wra abrat 2*6% Kh* both 
countries in 1983. In 1980. that wm 621, 000 n^und scientists 
a»l engiMos in West Germany, rqnfirarating 23% ctf the hd^ 
fmce , a r^o ttm is about die same as that of the United States 
(2.4%). In 1983, W»t Ctemany sprat $7.3 bilUcm in constant 
dollars cm iiMlu^rial leseaicli ami develqmteiit compared with 
$37.3 billion in crastant dollars in the United States. Vfcst 
(joman R&D expemiitures are more c^centr^ed in tte chemi* 
cals and alUed imdwts arid electrical aiKl etecmonks ind^^ 
than are cS the United Stales* 

RapoDsflrie SRS fhssssOaiUmz 

Office d the Dirmtnyinimittdcmal S/T Studies 

Inrttottoi/Madiial Inve^^ator 

[Intramtiral] 

AvaUabtUty: 

West German SAT Resources Profile and Comparison mih the 
I/mW Stales, report will be available from SRS/Editoiial and 
lm)uiries Unit in early 1985. 
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appendix a 

principal investigators 



page 

Ailcs, Calhcrine P 72 

Alexander, Arthur 53 

Afclsck. Frank J 15,17 

Bing. Robert 38 

Busch, Lawrence H 63 

Campbell. Robert W 72 

Caipcntcr, Mark P 55,60 

Cooper, Gershon 39 

Coward, Roberts 59 

Darknell. Frank 22 

DauffenBach, Robert 23 

Ed&on. David 27 

Fast, Norman D 40 

Finn, Michael G 10 

Fiisfcld, Herbert I 40 

Goodman, John A 37 

Green. Kcniwth C 18 

Hansen, John A 52 

Harti^t, Rodney T 9 

Hodes. L^ce 43 

Joms, Lyie 18 

Keane, John 11 

Knight. Kenneth E 51 

i 
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Lear, Edward 22 

UBold, William K 27 

Lynn. Leonard H 73 

Martino, Joseph P. 51,53 

MaxfieW, Betty D 12,22 

Miller, Jon D 67 

Mintzes, Joseph 71 

Narin, Francis 59 

Noma. Ellioa 60 

Norswofthy, Jjrfin R 51 

Pichler. Henry R 73 

Quester, Aline 9 

Rogers, Everett M 60 

Rushing, Francis W. 72 

Sahal, Devendra 52 

Saxcmhouse, Gary 71 

Sheridan, I^ck 28 

Snyckr, Roben G 15 

Stephan, I^la 28 

SyveTKHi. Bfter 10 

T^fer, Koray II 

Tksh, WUliam 71 

Tfcece, David J. 63 

Teich. Albert H 18 

Ibf^rane, Jdin F. 53,54 

Tfericckyj, Nestor 38 

Vetiei; Betty M 10 
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intramural publications, 1974^ 



overviews 



NSF Number 



NSFNun^ 



Hiililiito/ 
RI^R* 



Academic Scicncc/Engineeniig: R&D 
Binds. Feckral Support. Scientists 
himS Enginecn. Grvdu^ Entvitmcnt 
and Support 

!<r72^3 

Academic Sctcf^e: R&D Rinds. Sci- 
emiikis and Engineers, Gradu^ En- 
mllmeiu and Support 

1972-81 

1972-77 

A Guide to NSF Sckncc/Engineeiing 
Re«ouitt« Data 

Iniemaiicmal ScreiKC and Technok^y 
Update 

National htftems of R&D Resources: 
huuts & Manpower in the United 
States 

1953-77 

195V76 

I95V75 

I''VV74 

National l^ems of R&D Resoufces: 
Rind& & l^rsonnel in the United 
Stateft 

1953 78-79 

Niificnai Rittcnu of Science and Tech- 
nokvgy Resouivet 

1984 

1983 

1982 

1981 

1980 



BiJJ 
ntpori 



84-322 

81-326 

80-313 

84-301 

Unnumbened 

77-306 77-310 

76-309 76-310 

75-^ 

74-304 



78- 304 

83-316 
82-311 
81-314 
fi»^310 

79- 309 



78-313 



84-311 



82-319 
81-311 

80-308 



*fte\'iews tf Daia tm Scifnce Resources. 
^'hepaicd in the Division of Science Resources Studks for the NatkmaJ 
Scmce Board 



Hi^i] 



Ikbles 



Htll 
icport 



Plx]^ Sunonaiies 

FY 1^ 

1^2 

IWWI 

Resources Supporting Scientific and 
Engineering Activities Kistor- 
icalty Black Cc^leges and Univci^ 
sitks 

Scimx and EngifKoing fVrscmnel: A 
Natttmal Overview 



Science Indic^ors 

1982 

I91W 

1978 

1976 

1974 



83- 326 
82-327 

81- 328 

84- 332 

85- 302 

82- 318 
»>-3l6 

••NSB 83-1 
••NSB 81-1 
••NSB 79-1 
••NSB 78-1 
••NSB 75-1 



human resources 



U.S. Scientists and Enginem 

1982, Vkrfumc 1 

1980 

1978 

1976 

1974 

C har a etc ri a tki 

Charactchsiks of Doctoral Scksdsls 
and Engineers in the United States 
1^1 

1979 

1977 

1975 

1973 



84 319 
82'K)3 
80-305 



84-321 
82-314 
80-304 
79-305 



76-312 



76-329 



82-328 
81-312 
78-316 
76-326 
76-302 
75-310 



82-332 
80-323 
79-306 



75-3 1 2A 



75-312 



*Rtvi€ws 0f [haa on Science Kesomves. 
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00 



•pptncHx b 



NSF Numtier 



Highlii 



R* Tmea 



Ml 
report 



NSF Number 



Highlights Rill 
RDSR* Tkbiev repoft 



(liiinMcnsiHis ttf Hxperienccd Sckn- 
tiftiti and Eiiginem 

1978 

1976 

iTuwctcnaic^ nf the N^tonal S«ni|^ 
ill Sciential gnd Engineers 
1974 

Rfft 1 . Dermrgniphic and Cdu- 

caiuHwl 

F\ut 2 Hfnploymcnt 

Rirt 3 Geographic 

The 1972 Scienusi «od Engineer 
R^lttiMm Rcdehned 
Volume I Demographk, Educa- 
tuNioJ. and lYoleii&kNUil 

nuractehkiicft 

Volume 2 Labor Bonx and Em- 
ployment Characteriitscn 

rharainenMu;^ uf Recent Sc^ncc/En- 
ginecnng Graduafe^ 

I9H2 

I9»0 

Immignuit Scientists ami Engineers in 
it« United Ststfes A Smdy 
Clianicicn<itic& aini Anilities 

The I9H2 hntceniuil Survey of Scien- 
tiMs and Bngineen 

Racia] Minorities m the Scientist and 
Engifver h^pulatitm 

Scientists and Engineers From Abroad 

1976-78 

196675 

Scientists. Engineers, and Phy&urmns 
Fmm Abnwd 
FY 1973 

The Stiick of Science ami Engiiwering 
Master \ f>?grec-Holdeni m the 
Ignited States 

Women and Minonlies in Science ami 
hnginecnng 



Educatkm 

Academic Science Engincenng; Grad- 
uate Hnnillmeni and Suf^Kt 

^al! 19K2 

Hill 1981 

Academic Science Graduate Enroll- 
ment and Support 

hilM9H(> 

hill 1979 

hill 1978 



79322 

77-322 78 305 



75-305 
75 317 
75-312 



75- 333 

76- 323 
76-3M 



75-305 

75-326 76-306 



84-310 84-318 
82-320 82-313 



75-313 
75-327 



73-302 



84-330 



75-314 



77.305 



74-302 



80-324 



81- 302 

H4-3O0 

82- .W2 
77-304 



84-313 
83-310 



84-306 
83-3W 



82-306 81-330 

TO-32I 

79 321 79-316 



Academic Sctenee/Engineering: Scien- 
ttas ami EiigiDeer& 

January 1983 

lanuwy 1^2 

Academic Science: &:ientisti and 
Engifieeni 

kmiary 19^1 

lanuary I9K> 

Jbmuwy 1979 

Activities of Sciemre and Engineering 
fmiliy in Universities ami 4- Year 
Cdlcgcs: 1980/81 

Aptitude Ibst Seem of lYospcctive 
Ctwdme Students in Sckncc Rc- 
nuinod Es&entiaFy the Same Fr^mi 
I9TO to 1975 

Chanctrrbtics d the Nathrnl Samj^ 
of Sctentista and Engineers 
1974 

Pm I . Dnnogniphic and Edu- 
catimal 

The Fetknl Role in the Sitppcm 
GraduiOc Scietice and Engineering 

EdtKratian 

Foreign Kirticipii^on in U.S. Science 
ami Engineering Higher Education 
and L^or Markets 

GraduMe Science Education: Student 
Support ami f\»idoct(mds 

ftll 1977 

ftll 1976 

Rill 1975 

felM974 

f«lll973 

Growth m Neurmcience May Be 
Leveling Off 

No Change in Sconce ami EngilMe^ 
ing Soident Qusdity Seen by 60% of 
Acac^ic (Xlicials: At Least 25% 
Broeivc ImfTOvcment 

Science and Engii^enng Degrees: 
1950-K). A Source Book 

Sciemx awl Engineering Doctorates 

1960-82 

1960-81 



Employment 



Gcncni 



Characteristks of the Ni^ional Sam|^ 
of Scientists and Engineers 
1974 

ftrt 2. Employmem 



84-317 
8,V3I7 



81-317 



77-318 



75-305 



74-317 



84-309 
8J-3tl 



82-312 82-305 
81-315 81-307 
80^309 79-328 



81-323 



75-333 



81-316 



78-307 


78-315 




77-302 


77-319 




75-335 


76-318 


77 313 


74-321 


75-322 


76-313 


75 328 






74-308 


74-3 1 8A 


74-318 



83-314 

83-322 

81- 320 

83-330 83-328 

82- 323 



82-307 



83-309 



75-317 



76-323 



^ftn tTHS (jf Diua tm Sctence R£ curves. 



*f^\ifKs df PaHt an Scknce Resmtfcts. 



ERLC 



66 



NSF Number 
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report 



NSF Number 



RDSR^ 



Tbble^ 



Rill 
irpim 



lliiiractcnMu:^ 4it Reccm Scicnce/En- 
ginming Gntduutei 

1982 

\m} 

limpluymcm Attributes oC Recent Skh 
ence and Engineering GraduiOCft 

FmpH^meot iteem% uf Recent En- 
tninik mtu Science and FngiiMhng 

Grxiwth m Science and Engineering 
Employment Accelentted in to 

Bui Dcnund May H«ve 
SUkcned 

Occupttliunal Mobility of Scientists 
and Fiiginecr^ 

Projected Response iif the Scrence. 
Hjigineenng, «nd l^chntcaJ tabor 
Market to Ptfen»e ind Nf»idefeniie 
Need*; mi HI 

Science and Engineering Doctor^cs 
lW)-«2 



Science and Fiiiginecnng Employment: 
l«l7()-«0 

S/K loti^ Grew TV^icc as fi^l aii 
Overall U S Flmploymem with In- 
du^ Taking the Lxad 



310 114-318 

82 320 82-313 

8CK3II 

78310 

83 300 

83-307 

83 330 83-328 

82-323 



80-325 



84-304 



83-309 



81 310 



84-319 



ii*denil Sctcmihc and Technical 
Persimnel 

1976. 1977. and 1978 

Federal Sciemihc. Technical, and 
Mc4lth rVmmnel 
1974 

1973 

1972 



K1-.309 



76-308 
74-316 
74-301 



Industry 



Changing Fmplc^meni l^tem!^ of Sci- 
entist Engiimri, and Technicians 
in Pnvate lndu?4ry, 1977-80 

l>ahiK Markets for New Science and 
Hnginecnng Gn^uate^ in Priv^e 
fmiu^try 



84-303 
82 310 
82-330 



82-331 



Sciemihc ami Technical fVnKmnel in 

Pnv«e Induury 
197H-WI 

197^ 

1970 



80-320 



78-302 
77-312 



Scienti%t^, Engineers, and Techntcian«» 
in ?t\\me lmiu»tr> 

1980 

Scientiitfi, Enginmi, and Tb.iinician& 
in lYade ami Regulated Indub- 
trie*: 1980 

Utihriitii^ of ScieiKre and Engii^ehng 
DdctimOes in tndtathai Research 
and Devrtopnmt 

UBhmttlea «iMl CoOcfff 

Acadonic Scictice/Efiginemng: Scten- 
tios and Enginem 

totary 1^ 

hn\my l«W2 

Acaikmic Science: Scientists and 
Engit^crs 

January 1981 

lanuaiy 

January 1979 

Employment Brtlems Academic 
Scicnu&t» and Engineerk; 1973-78 . 

Engineering College* RepiHi 10% of 
Kicutty f\»&itt(m» Vacant in fall 

1^ 

Foreign Rmicipation in U.S. Science 
and Engii^ering Higher Education 
and Labor Maikcu 

Hiring of Science and Engineering 
Faculty by 2- j^nd 4'year Colleger 

Human RcMmrces for Sctcntitic Ac- 
tivities ai Unim«itiei» and Colleger 
January 1978 

Manpower Resources for &:ientihc 
Activities ^ Univer&ities and 
Colleges 

January 1977 

January 1976 

.toiuuy 1975 

January 1974 

Ycntng ami Senii^ Science ami Engi- 
mering Huculty 

I9K) 

1978 

1974 

PfO|j|eetki8f 

Curr^t ami Bitinr Utitiz^ion of 
Sctemthc and Teclmical Brrstmivl 
in Energy-Related Activities 

Pivjected Respcme of the Sciemre, 
Engineering, and Technical Labis' 
Market to Dcfctttc luid Ncmdefense 
Heeds: 1^2-87 



78-301 



84-317 
83-317 



81-322 



81-329 



84-323 
84-320 



84-309 
83 311 



82-312 82-305 
81-313 81-307 
80-309 79-328 



80-314 



81-316 



78-309 



79-315 78-318 



77-327 77-321 

76-328 76-321 

75-331 75-329 

74-315 75-300A 



81-318 
79-301 



77-308 
76-311 



81-319 
75-302 



77-315 



83-307 



84.304 
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NSF Number NSF Numbo 



RDSR* TkWtt itpwt RDSR* fWito report 



PKtjev'tnins r>rgrec^ {And Enfullment 
in Sctence ind Bagiocenng Fwlds 

toms 

nojectKscts of Science and Engines- 
ing Doctivize Sttf^y and 

ml and 1987 

IVWand IW 

Sdeatlrti tad Ei^bicm Fran Abmd 

Rxcign itakl{»tioa in U.S. Sckncr 
and EnguKchiig Higher Edmiion 
and Labor M«fccti 

ScicnttsU and Engincen From Mmad 

1976-78 

I%6^75 

Scientias, Engineers » and Phyikian& 
hnm Abroad 

FV I97jI 

^Ibmi wd MkMTltlai 

Racial Mtnoritieik id the Scientist and 
bngineer 

F\)puUiiofl 

Witfnm and Mtrnmbes in Science and 
E-jigineenng 



Ndeny Gii%i(mmeiit 

An Analy!ii% Fefkral R&D Rimimg 
by Rincijttn 

KY 

FY I9g2 84 

FY 1981-83 

FY \9m-^2 

FY 197981 

FY I969.W) 

FY I9tj9>79 

FT I9#p9.7H 

FT l9e>9-77 

FY 1969.76 

FT 1969-75 

Fjwfgy and Energy ReUted RAO Ac- 
tivities Federal Intfaltoinnn and 
Federally Rinded Reneanrfa and De- 
velopment Cemen: Rinds. FY 
197.V75 (esi ) and Mar^Kmer, J^. 
1973 75 rest I 



76-301 



79-303 
75-301 



81-316 



80-324 

77-305 



74- W2 



75-314 

84-300 

82-302 
77-304 



84-333 84-316 

83-323 Unnumbered 

K2-322 Uimcunboed 

81-321 Unnvmbefed 

80^319 Unnumlmd 

7^3 14 Unnumbered 

78-317 nm 

77-320 77-326 

76-319 7C^25 

75-320 75-330 

74^310 74^313 



Growth tn Federal Ba&ic Research 
SuppoH tn 1980-83 Mom at Skmr- 
er Riie 'Kan in nwimts Four Years 



FedenI Hmds for Rcs^udi and 
Devekipinem 
FY 1%2, 1983, and IS»4, VU- 

imieXXXIl 

FY 1981, 1982* Kid I'm, Vd- 

lunc XXXI 

FY 1980, 1^1, and 1982, VM- 

tune XXX 

FY 1979, 1^, and 1981, Vbl- 

uroe XXIX 

FY 1978, 19^, and 1^, Vol- 

ttrocXXVni 

FY 1977. 1978, and 1979, 

ume XXVII 

Federal Rtnds for R^eaivh, Devek^ 
meat, and Other Sciratific 
Activitks 
FY 1976, 1977, 1978, Vol- 
ume XXVI 

FY 1975, 1976, and 1977, Vol- 

umeXXV 

FY 1974, 1975, and 1976, VW- 

ume XXIV 

FY 1973, 1974, ma^ 1975, Vol- 
umcXXIU 

Feikial R&D Binding: The 1975-85 
Decade 

Fe<^ R&D Binding for Energy: 
Fiscal Yean. 1971-83 

Ffftf pf lr y 

A Comparison of National Indu^al 
R&D Estim^ With Actual NSF/ 
Census DiOa 

Comfisnks Ran Im^eases in R&D 
Spemltng Through 1^ 

C^nnpiaks nan R&D Expenditure 
Incmases for m3: Growth R«e 
Down 

Dcrflar Value c4 U.S. R&D Expeo- 
ditures Overms Declined in 1982 . 

Ram Company-Bifided Research 
and Develofmmtt Show \2% An- 
nual Increases Through 1985 

PM4cms of Small, Hi^^lMim^ogy 
Funis 

Rese«ch and Development in Industry 

1982 

1^1 

1^ 



82-325 

84-302 83-319 84^3:^ 

82- 329 82-326 83-320 

81- 321 81-325 82-321 
80-322 80*318 81-306 
79-319 79-3IS 80-315 
79-300 78-312 7^310 

77-323 77-317 78-300 

76-317 76-315 H-Wl 

75-321 75-323 75-334 

74-314 74-320A 74-320 

Unnumbered 

83-301 

78303 

83- 327 

82- 324 

83- 329 

84- 329 

• ----- 8 1-305 

84-313 84-325 

83-313 83-325 

81 331 82-317 



76-X)4 1979 81-313 81-324 82-304 



funding of science 
and technology 
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IQ7K 
N77 
1976 
1975 
1974 
197.1 
1972 



Ihendu lu 1982 in Industnai Ba&ic 
Reiicaa'h 

l^vnds m Small Companies' R&D 
Expcndttum 

Usimi^ wad Cofififs 

U S iDduOnal Ri^D Spending 
Abniad 

Academic SiieiK'&Hnginecnnit. R&D 

FY 19H2 

FY l<«l 

Academic Science: R&D Rmds 

F^ 1980 

F^ 1979 

FY 1978 

l.npenUiluro ti>r Scicntiftc Activates 
M lJnivieniiie» and Colleges 

FT 1977 

FT 1976 

FY 1975 

t{xpcndifurcH fi>r Scteniitic and Fngi- 
necnng Acfivmes at Ivnivcrsiiies 
and (*iHlc|(ci» 
FY 1974 

FY 1973 



80-300 80-307 

79-302 79^313 

78-306 78-314 

76-324 

76-300 

74-319 

73-317 

73-301 



79-325 



79-304 



84-307 
83-304 

82 309 
81-304 
80-301 



78-319 
77-314 
76-307 



84-308 
83-308 

82-300 
81-301 
79-320 



78-311 
77-316 
76-316 



77-307 



Bnteral Suf^ml to Univmsties. Col- 
leges, Slid Selected Nraproftt 





InstitiilkRn 


77-324 


FY 


mi 


76-322 


FY 


1981 


75 315 


FY 


1^ 


74-312 


FY 


I9T9 




FY 


1978 




FY 


1977 


83-302 


FY 


1976 


FY 


1975 




FT 


1974 


84-324 


FY 


1973 




FY 


1972 



1983 nant Btt^ogy Reiicaidi Expai* 
dituies Ibtited S200 MUImmi and 
Were CoDcemratcd in Land-graiit 

Instituticms 

(^-fmtrth of Academic Research 
Equipment Classified Obsolete . . 

R&D Activities of Imtependenf Non- 
pioftl Institutions 

1973 

R&D Funding Pitijecttons 

1990 

1985 



Research and Development in Stale 
Govcnmient Agei^ies 

FY 1972 and 1973 



75-306 
74-306 



75-318 



76-303 
75-316 



Research and Devclopmeflt in Stale 
and Local Ckivemments 

FY 1977 



84-305 




84-315 


83-306 




83-315 


82-30i 




82-308 


81-303 




81 308 


80-303 




80-312 


79-312 


79-311 


^-317 


78-3<» 


T7-325 




76-327 


77-303 


77 3 11 


75-324 


75*325 


76-305 


74-307 




75-304 


73^307 




74-3M 



84-327 



84-312 



74-309 



74- 311 

75- 311 



80-302 79-327 



75- 308 

82-315 

76- 314 

75-303 
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extramural publications, 1 974-84 



The fallowing list of articles and repels m available from the author, 
public, m joumiJ. Those with an astciislc arc available from the 
NatiDoal Te«:hnical Infcmnatiofi Service, Sfmngtield, Virginia 22 161 
See fdemifymg number al end cilaliufi 
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1984 

Extending the Edui ational Ladder: The Changing Role cf 
Postdoctoral Education in the United States. William 
Zumcta, Lexington Books. Lexmglun, Ma^is : D C. Health & 
Company, 1^84. 

"Financial Aid for RilMimc Undergraduates/' Charles J. An- 
dersen. Higher Education hinel Report. No. 60. Wash- 
ington, DC: American Council on Education, Apr 1984. 

"Rill-Time Humanities Faculty, Fall 1982," Irene Gomberg and 
T rank J Atelsek Higher Education fynei Rep^yrt, No. 61. 
Washington, DC: American Council on Education, Aug 
1984 

Guide to Data on Scientists and Engineers. Betty M. Vetter and 
Susan Jensen-Fisher Washington, DC: Scieistific Man- 
pimer Commission, 1984. 

Men and Women in Science and Engineering Occupatims. 
Alme () Qucster. Alexandria, Va.: Center for Naval Analy- 
SIS, I9K4. 

"Plant Biology Personnel and Training," Charles J. Andersen. 
Higher Education Panel Report, No. 62. Washington, DC: 
American Council on Education, Oct. 1984. 

"Projected l^hor-Market Balance in Engineering and Com- 
puter Sprcialty Occupations, 1982-87," Jean E. Vanski. 
I Aihor- Market Conditions for Engineers: Is There a Short- 
age' Washington, DC: National Research Council, Na- 
tional Academy Press, 1984. 

Science, Engineering, and Humanities Doctorates in the United 
States: im Profile. Betty D. Maxfield. Washington, DC: 
National Research Council, 1984. 

"Selected Characteristics of Persons in Computer Specialties: 
1978," Current Population Reports, Series P-23, No. 134 
Washington, DC: Bureau of the Census, Ckrpanmcnt of 
Commeac, 1984 



"Selected Characteristics erf I\rrsons in Engineering: 1978," 
Current Population Reports. Series P^23, No. 135. W^h- 
ington, DC: Bureau of the Census, Department of . . m- 
mcrce, 1984. 

"Student Quality in the Humanities: Opinions of Senior Aca- 
demic Officials." Charles J. Andersen. Higher Education 
hinel Report. No. 59, Washington, DC: American Council 
on Education, Feb. 1984. 

"Snident Quality in Science and Engineering: Opinions of 
Senior Academic CXficials," Frank J. Atelsek. Higher Edu- 
cation PUnel Report, No. 58. Washington, DC: American 
Council on Education, Feb. 1984. 

Summary Report. I9H3. Doctorate Recipients fnm United 
States Universities. Washington, DC: National Research 
Council, 1984. 



1983 

* The Demand for Engineers — Projections Through 1987," F. 
Landis and Joseph Svestka. Management Science. Vol. 29. 
No. 4, Apr. 1983, pp. 455-464. 

Departing The Ivy Halls, Changing Employment Sitimtion for 
Recent PhD s. Betty D. Maxfield and Susan Henn Wash- 
ington, D C : National Research Council, 1983. 

♦"Financial Support for the Humanities: A Special Mcth- 
ixlological Report," Irene L. Gomberg and Frank J. Atelsek. 
Higher Education Panel Report, No. 56. Washington, D.C.: 
American Council on Education, Jan. 1983. PB 83-179671 

**'Neuroscience Personnel and Training/' Irene L. Gomberg 
and Frank J, Atelsek. Higher Education Panel Report, No. 
57 Washington, D.C.: American Council on Education, Jun. 
1983. PB 83-242172 

**F^rt-Time FV)slschool Investments in Education and Their Im- 
pact on Earnings GfX)wth for Engineers," Bill Cocike and 
Morris Coljem. Huhian Resources, Employment and De- 
\*elopmcnt. Volume J: The Problems (f Developed Countries 
and the International Economy, edited by Burton A, 
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Weisbrod ami Helen Hughef^. London, England: M^cmillan, 
Summer 1983. 

"Ptogrammable AutomatioQ: Its Effect mi tte ScieniifiC'Engi- 
neering Labor Market," BUI Cooke. Auiomaiion and the 
yVdrkplace: Selected Labor, Education, and Thuning Issues, 
A Technical Report, (Xficc oflbchmdogy Assessment, Con- 
gress of the United States. Washington, D.C.: Supt. of Docu- 
ments, U.S. Government Printing Ofnce, Mar 1983, 
pp. ^88. 

Frvjections vf Supply of Scientists and Er^itteers to Meet De- 
fonse and Nondefense Requiretnents, I98I I987, Robeit C. 
I^ffenBach and lack Fiorito. Stillwater, Okla.: Oklahoma 
State Univ., College of Business Admini^FBtion, 1983. 

Science, Engineering, and Hunuutities Doctorates in the Utiited 
States. 1981 Prcfile, B«ty D. Maxficld. Washmgton, D.C.: 
Nittional Research Ccnmcil, 1983. 

Summary Report, 1982. Doctorate Recipients From United 
States Universities. Washington, D.C.: National Research 
Council, 1983. 

"Understanding the Higher Unemplcqoi^t Rate of Women 
Scientists and Engineers," Michael G. Finn. American Eco- 
nomic Review, Dec, 1983. 

1982 

"An Assessment of College Student Housing and Physical 
Plant," Charles J. Andersen ami Frank J. Atclsek. Higher 
Education Panel Report, No. 55. Washingtcm, D.C.: Amer- 
ican Council on Education, Oct. 1982. PB 83-136950 

"Labor R>rcc F^icipation of Wonwn Baccalaureates in Sci- 
ence," Betty M. Vetter. Women and Minorities in Science: 
Strategies for Increasing Participation, edited by Steila M. 
Humphreys, AAAS Selected Symposium 66. B<Hildcr, Colo. . 
Wesiview Press, 1982, Chapter 2, ppi 27-37. 

♦"Sabbatical and Re«airh Leaves in Colleges and Univer- 
sities," Charles J. Andersen and Frank J. Atclsek. Higher 
Education Panel Report, No. 53. Washingtc^, DC: Amer- 
ican Council on Education, Feb. 1982. PB 82-240169 

"Selected Characteristics of Persons in EnvironfMntal Science: 
1978," Current Population Reports, Series P-23, No. 1 19. 
Washington, DC: Bureau of the Census, Department of 
Commerce, 1982. 

The Study if the . .mployment cf Women Scientists and Engineers 
in Primte Industry: Volumes I and 11 , Final Technical Report. 
Sally M. Bolus, C. Rose, C. Graesser, and G. Nyre. Wash- 
ington, DC: National Sciem» Found^ion, Aug. 1982. 

Summary Repf^rt, 1981. Doctorate Recipients From United 
States Unix^rsities. Washington, D.C.: National Research 
Council, 1982. 

•"Undergraduate Student Credit Hours in Science, Engi^cr- 
ing, and the Humanities, Fall 1980." Frank J. Atelsek and 
Charles E. Andersen. Higher Education Panel Report, No. 
54. Washmgton, D C. : American CouiKil on Education, Jun. 
1982 PB 82-240854 



1981 

♦*'An Analysis di IVavel by Academic Scientists and Engineers 
to Intcm^onal Scientific Meetings in 1979-1980," Frank J. 
Atelsek and Irei» L. Gombeig. Higher l^iucatiim Research 
Report, No 50. Washington, D.C.: An^rican Coumril m 
Education, Feb. 1981. PB 82-180977 

Career Outcwnes in a Matched Swnpie cf Men and Women 
Ph.D.'s, An Analytical Report. Nancy C. Ahero. Wash- 
ington, D.C.: National Academy of Sciences, 1^1. 

Career Patterns cf Scientists: A Case for Complementary Data. 
Daryl Qiubin ami Alan L. PnxtN. Atlanta, Ga.: Georgia 
Institute of Ibchnology. 

^The Careers cf Yotmg Doctorates: Temporal Change and In- 
stitutiomd Effects. Tfcd \. K. Ywui. New Haven, CcMin.: Yale 
Univ., Apt 1981. PB 82-180787 

^Curriculum Choice and Occupatumal Attainment in Science 
and Engineering, A Report to tbc Natimal &nemx Fcmnda- 
tion Jack Fiorito. Washington, D.C, Jun, 1981. PB 
82-179441. 

-'Tte Dmand DoctonUe and Master's Degree Hokkfs in 
Engimering Thrwigh 1987," Fred Lamlis. Cor^rence Pro- 
ceedings. Vol. 1 . Los Angeles, Calif.: Andean Society for 
Engineering Education, June 1981, pp 275-78. 

Demand Projections for Engineers Through 1987. Fred Lamlis 
and Jc^i^ A. Svcstka. Milwmikee, Wise.: Univ. Wiscon- 
sin-Milwaukee, Jan. 1981. 

Employment cf Minority Ph. D.'s: Change Over Time. Wash- 
ington, D.C.: National Academy of &:ienccs/N^onal Re- 
search Council, 1981. 

"How Many Engineers Will Graduate During the Fifties," 
Fred Landis. Engineering Education, May 1981, pp. 
784-788. 

^Human Capital Adjustments to Technological Change in the 
Computer Industry: The Case cf Scientists and Engineers. 
William N. Cooke. Lafayette, Ind.: Purdue Univ., Jul. 1981. 
PB 82-180969 

Maximizing Returns on Capital Investn^m in Data Resources: 
Utilizing Library Strictures and Information Networks to 
Disseminate the National Science Foundation Manpower 
Data Resources. Alice Robbin. Madison, Wise.: Univ. (rf 
Wisconsin, Nov. 1981. 

•'Pfennanent Layoffs: What's Implicit in the Contract," Bill 
Cooke. Industrial Relations. Vol. 20, No. 2, Spring 1981 , pp 
196-292. 

A Pilot Study cf the Utilization cf Master 's Degree Holders in 
Private Industry. Howard P. Tbckman. Los Angeles, Calif: 
Higher Education. Research Institute, Apr. 1981. 

"A ftssible DifTcrcoa: inWmicn's Aims in Attaining tl^ Ph.D.," 
Alan RMtw: American Psychologist, Mar 1980. 

^Postdoctoral Appointments and Disappointments. Wash- 
sngtc«i, DC. : Natkmal Acactemy cf Science^ NatiOTal Rescandi 
Council, 1981. PB 82-115841 
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*"Recniitinent and Kctcntton at KiU-Tune Faculty, RJl 1980," 
Frank J. Atelsck and Irene L. Gon^ieis;. Higher Education 
Panel Report. No. 52. Wellington, D.C.: American Cbuncil oei 
EdiK.-alion, Oct. 1981. PB 82-240177 

* Report tm Changes in the Demand for Scientific and Technical 
Manpower Induced by Changes in Technoiogy (With Semi- 
conductor Industry as Case Study). Ivare Gimnanis. 
ington. D.C.: Steriing Hobe Corpi, Aug. 1981. PB 82-180548 

Research Participation and Other Characteristics cf Recent 
Science and Engineering Faculty. Rockvitle. Md.: Wesiat, 
Inc., May 1981. 

"The Returns to the Associate Degree for Technicians," Mkrhael 
G. Finn with L. M. Blair and W. SteveiKon. ITte Journal cf 
Human Resources. Vol. XVI, No. 3, Sumnurr 1981, ppi 
449-458. 

The Role of the Doctoral Dissertation in Electrical Engineering 
Education. Terry CcmnaUy and Alan L. Pottet Atlanta, (^.: 
Georgia Institute erf Technok^. 

♦"Selected Charwrteristics of Hill-Time Humanities Faculty," 
Frank I Atelsek a»i Irene L. Granbog. Higher Education 
Panel Report. No. 5 1 . WKslungtt^, D.C. : American Cwimril m 
Education, Aug. 1981. PB 82-242421 

The Science Race: Training and Utilization of Scientists and 
Engineers. US and USSR. Catherine P Ailes and Francis W. 
Rushing. New York. N.Y.: Crane Russak, Aug. 1981. 

*Summary Report, im). Doctorate Recipients From United 
States Universities. Washington, D.C: National Research 
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*Training. Work Experience, and the Earnings cf Men and 
Women Scientists. Michael G. Fmn. Oak Ridge, Tram.: (M 
Ridge Associated Universities. Dec. 1981. PB 82-2007564 

"Trends in Financial Indicators of Colie^ and Universities," 
Frank J. Atelsek and Irene L. Gombeig. Higher Education 
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1981. pp. 54-58. 

*Why Onl\ a Master's Degree? Its Meaning in a Time cf Re- 
trenchment. U>s Angeles, Calif: Higher Education Research 
lastitute. Jan. 1981. PB 82-181512 
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*Anthriipiilogists and the Labor Market. Lewis C. Sobnon. Los 
Angeles. Calif: Higher EdiK:alion Research Institute, Apt 1S«0. 
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With Data on Occupation cf Employment. Michael G. Fmn. 
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Michael S. McPherson. ^. Washington, D.C. : Naiional Acatte- 
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"The Doctc»al Di.vseftaiion-How Relevait?" Ttny Qroidly and 
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"Engineoing and ScieiKc: Outlodc fw Women," Betty M. Vetta: 
Professional Engineer. Vol. 50, No. 2, Jun. 1980, pp. 28-31. 

Engineering Manpower Flow Predi'^tion by Dynamic Simula- 
tion Modeling. Fred Landis. Milwaukee, Wise.: Univ. <rf 
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Sponsored R&D in Science and Engineering at Leading 
Research Institutions, Volun^ I, Executive Summary. David 
J. Bowering aiwl John K. Shechan. Washington, D C.: Sci- 
ence Management Corp, Nov. 1981. 
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sion of Science Resources Studies, National Science 
Foundation. 1980. 

Indicators if the Patent Output of U.S. Industry (1963-79) and 
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